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Abstract
Family nurse practitioner (FNP) programs represent almost 60% of all accredited
primary-care NP programs in the U.S. in 2015. Increased enrollments and creation of new NP
programs has led to a shortage of appropriate clinical sites and the increased competition for
quality clinical sites. FNP programs have turned towards utilizing innovative ways to address
this shortage including the use of high-fidelity simulation. However, a lack of literature supports
substituting traditional clinical hours with high-fidelity simulation. Only 45 articles were found
over a 35-year period describing the use of high-fidelity simulation in an FNP program and of
those published since 2014, only 17 FNP programs were represented.
The purpose of this study was to examine the prevalence and use of high-fidelity
simulation in FNP programs in the U.S. during the 2017-2018 academic year. This study used a
descriptive survey-research methodology. The survey was sent to 377 FNP programs from
August 2, 2018 to October 6, 2018. A total of 131 programs (34.7%) participated in this study.
Among participants, 112 (85.5%) reported using one or more types of high-fidelity simulation in
their program.
High-fidelity simulation is used in an average of three courses per program; the most
common course being advanced health/physical assessment. Programs have an average of 36
high-fidelity simulation hours per program, an average of 10 hours per course, and 1.48 hours
per high-fidelity simulation. The most common category of high-fidelity simulation topic
required by programs are cardiac topics, yet the most common individual topic required was
diabetes management. The majority of courses (68.6%) reported using one type of high-fidelity
simulation per course. Standardized patients (SPs) was the most common type of high-fidelity
simulation modality used in courses. Programs reported a variety of sources for SPs, the most
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common being professional SPs. The most common computer-based simulation program
reported was Shadow Health. More than half (55.4%) conduct their high-fidelity simulations in
their school of nursing simulation center/learning laboratories. Only 28.2% reported using highfidelity simulation towards clinical hours with a range of 6 to 100 hours. However, 53.9% of
participants stated they would substitute 5-25% of traditional clinical hours with high-fidelity
simulation, if allowed. Qualitative analysis of reported perceived benefits from using highfidelity simulation revealed it has a positive impact on preparedness with subthemes of effective
teaching tool, facilitates role transition, evaluation of student/cohort/program, and reduced
preceptor burden.
No previous simulation survey has focused specifically on FNP programs. Results of this
study showed a wide variety of uses and practices of high-fidelity simulation, positive perceived
benefits from using high-fidelity simulation, and a desire to increase the use of high-fidelity
simulation within programs. Results from this study may help focus future discussions and
research studies to help advance the state of the science, which could improve quality of
programs, ensure quality of student learning, and possibly yield creative solutions to addressing
clinical site and preceptor shortages.

iv

Acknowledgements
Thank you to all who supported me between my program at University of Nevada – Las
Vegas, my colleagues at work - Pacific Lutheran University, my friends, and my family. I wish I
had unlimited space to thank everyone who has helped me, even in the smallest way, make it to
this finish line. If you taught me in one my PhD classes, supported me academically, supported
me professionally, wrote a letter for me, gave me encouragement, shared your stories, gave me a
kick in the butt when I needed it, picked up my slack at work or at home, or even said a prayer or
had a hopeful thought for my success – Thank You!
Thank you to my committee, Dr. Jessica Doolen (chair), Dr. Du Feng (co-chair), Dr.
Hyunhwa Lee, and Dr. Lisa Bendixen. Your support, patience, time, and teaching has been
invaluable to me and I could not have made it through this process without each of you.
Thank you to my expert panel, Dr. Jessica Doolen, Dr. Suzan Kardong-Edgren, Dr. Mary
Fey, Dr. Lorena Guerrero, and Dr. Mindy Schaffner, for taking the time to review and give
feedback on my survey and answer my many questions. Thank you to the NCSBN for allowing
me to adapt your simulation survey to FNP programs.
Thank you to Dr. Teri Woo, you saw something in me from the first day we met and
asked if I had applied to a program every day until I finally did! I would not be here today
without your support and I am thankful for all you have done for me.
A special thank you to Dr. Marylou Robinson for spending your Thanksgiving weekend
with me doing qualitative data analysis. Marylou, your daily check-ins were so helpful this past
year, I am thankful for your time, knowledge sharing, humor, and thoughtfulness.

v

Dedication
I dedicate this dissertation to my biggest fans – my grandparents. My grandparents were
always so proud of whatever I accomplished and tended to share with anyone who would listen.
They were so proud of my college career, that I taught at a university, and that I was working on
my PhD. I lost both of them while I was in this program and while I miss them every day, I
know they are where they want to be - together.
Finally, I dedicate this dissertation to my family. My parents, who always supported my
dreams and tolerated me being a “professional student.” My husband, who pushed me to go after
my dreams and has been the best husband in the universe with all the life we have lived during
this program – thank you for holding down the fort. My son Ethan, whose short life inspires me
to be the best person I can be and strive to have as big of an impact on others as he had in such a
short time. My son Cole, who is my rainbow baby, you bring wonder and joy into our lives
every day.

vi

Table of Contents
Abstract .......................................................................................................................................... iii
Acknowledgements ......................................................................................................................... v
Dedication ...................................................................................................................................... vi
List of Tables ................................................................................................................................. ix
List of Definitions .......................................................................................................................... xi
Chapter 1 Introduction .................................................................................................................... 1
Problem Statement .............................................................................................................. 1
Purpose Statement ............................................................................................................... 2
Research Questions ............................................................................................................. 2
Significance ......................................................................................................................... 3
Delimitations ....................................................................................................................... 5
Definition of Terms ............................................................................................................. 6
Chapter Summary................................................................................................................ 7
Chapter 2 Literature Review ........................................................................................................... 8
Use of Simulation in FNP Programs ................................................................................. 10
Types of High-Fidelity Simulation Used in FNP Programs ............................................. 17
Chapter Summary.............................................................................................................. 24
Chapter 3 Methodology ................................................................................................................ 26
Pilot Study ......................................................................................................................... 26
Research Design ................................................................................................................ 29
Data-Collection Procedures .............................................................................................. 31
Data Analysis .................................................................................................................... 32

vii

Nonrespondent Bias Analysis ........................................................................................... 34
Chapter Summary.............................................................................................................. 35
Chapter 4 Results .......................................................................................................................... 36
Description of Sample ....................................................................................................... 36
Prevalence of High-Fidelity Simulation in FNP Programs ............................................... 38
Use of High-Fidelity Simulation in FNP Programs .......................................................... 46
Summary ........................................................................................................................... 58
Chapter 5 Discussion .................................................................................................................... 60
Summary of the Study ....................................................................................................... 60
Nonrespondent Bias Analysis ........................................................................................... 63
Limitations ........................................................................................................................ 66
Lessons Learned: Findings Related to the Literature ........................................................ 69
Implications for Future Research ...................................................................................... 73
Chapter Summary.............................................................................................................. 75
Appendix A: Courses Using High-Fidelity Simulation ................................................................ 77
Appendix B: Required High-Fidelity Simulation Topics by Category ........................................ 80
References ..................................................................................................................................... 85
Curriculum Vitae .......................................................................................................................... 98

viii

List of Tables
Table 1 Teaching Modality High-fidelity Simulation Topics.........................................................12
Table 2 Summary of Program Characteristics—Location, Type, and Accreditation ....................37
Table 3 Summary of Program Characteristics—Degree Types Offered (Select all that apply) ....37
Table 4 Number of Courses Using High-Fidelity Simulation per Program ..................................38
Table 5 High-Fidelity Simulation Hours per Course Theme .........................................................40
Table 6 Average Number of High-Fidelity Simulation Hours per Course and per Program .......40
Table 7 Type of High-Fidelity Simulation Used per Course Theme ..............................................41
Table 8 Type of Standardized Patients Used (Select All That Apply)............................................42
Table 9 Type of Computer Simulation Used (Select All That Apply) ............................................43
Table 10 Where High-Fidelity Simulations are Conducted (Select All That Apply) .....................44
Table 11 Average Length of High-Fidelity Simulation and Debrief in Hours ..............................45
Table 12 Barriers to Increasing High-Fidelity Simulation (Select All That Apply) ......................46
Table 13 How High-Fidelity Simulation is Used in Family Nurse Practitioner Programs
(Select All That Apply) ...........................................................................................................47
Table 14 Number of High-Fidelity Simulation Hours Used as Clinical Hours and Ratio of
High-Fidelity Simulation to Clinical .....................................................................................48
Table 15 Maximum Percentage of High-Fidelity Simulation Hours Used in Lieu of
Traditional Clinical ...............................................................................................................49
Table 16 Perceived benefits of using high-fidelity simulation themes and codes..........................51
Table 17 Nonresponse Bias Analysis by Institution Location, Type, Degree Offered, and
Percent Online .......................................................................................................................65
Table A1 Courses Using High-Fidelity Simulation .......................................................................77

ix

Table B1 Required High-Fidelity Simulation Topics by Category ................................................80

x

List of Definitions
AACN American Association of Colleges of Nursing
AANP American Association of Nurse Practitioners
DNP Doctor of Nursing Practice
FNP family nurse practitioner
HFM high-fidelity manikin
MSN Master of Science in Nursing
NCSBN National Council of State Boards of Nursing
NONPF National Organization of Nurse Practitioner Faculties
NP nurse practitioner
NTF National Task Force
OSCA objective structured clinical assessments
OSCE objective structured clinical evaluation
SP standardized patient

xi

Chapter 1
Introduction
Problem Statement
The total number of graduates from nurse practitioner (NP) programs, regardless of
specialty, grew approximately 60% between 2012 and 2016 (American Association of Nurse
Practitioners [AANP], 2018; U.S. Department of Health and Human Services, 2013).
Consequently, appropriate clinical sites are in shortage, causing increased competition between
NP programs (Cook, 2012; Fulton, Clark, & Dickinson, 2017; Gardenier, 2014; Giddens et al.,
2014; U.S. Department of Health and Human Services, 2013). To respond to this shortage, many
NP programs have implemented high-fidelity simulation experiences to (a) augment teaching
methods to prepare students for clinical experiences, (b) supplement clinical experiences, or (c)
standardize student evaluation of clinical competency.
Undergraduate programs faced similar issues with accelerated growth of programs
without the same growth in clinical sites, prompting an investigation into the prevalence and use
of simulation activities in undergraduate nursing programs (Hayden, 2010; Kardong-Edgren,
Willhaus, Bennett, & Hayden, 2012). The National Council of State Boards of Nursing
(NCSBN) then conducted a longitudinal, randomized, and controlled study with undergraduate
nursing students that showed programs could substitute up to 50% of clinical time with welldesigned and supported high-fidelity simulation and have no effect on readiness for practice
(Hayden, Smiley, Alexander, Kardong-Edgren, & Jeffries, 2014). However, insufficient
literature currently supports high-fidelity simulation as a substitute for traditional clinical hours
for NP students (Gardenier, 2014; National Organization of Nurse Practitioner Faculties
[NONPF], 2010; National Task Force [NTF], 2008).
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A survey of 295 educators or administrators who oversee a master’s level NP program
showed that 83.4% use or plan to use simulation and 65.1% believed simulation experiences
should count as clinical hours (Scheibmeir, 2009). A recent survey of all NP programs showed
that 77% of primary care NP programs support simulation as a substitute of clinical hours (Nye,
Campbell, Herbert, Short, & Thomas, 2019). In a special meeting held by NONPF in 2013,
attendees suggested that types of simulation used in programs should be investigated before
deciding to substitute simulation for clinical hours. Rutherford-Hemming, Nye, and Coram
(2016) noted that potential research may replicate the NCSBN simulation study with family
nurse practitioner (FNP) programs.
FNP programs comprised 58.8% of all accredited primary-care NP programs in 2015
(American Association of Colleges of Nursing [AACN], 2015). A dearth of literature addresses
the prevalence or use of high-fidelity simulation in FNP programs (Pittman, 2012). Although 20
(44.4%) of the 45 articles found describing the use of high-fidelity simulation in an FNP program
have been published since 2014, they only represent examples of high-fidelity simulation use for
17 of the 387 FNP programs in the United States.
Purpose Statement
The purpose of this study was to examine the prevalence and use of high-fidelity
simulation in FNP programs in the United States during the 2017–2018 academic year.
● Aim: To understand the current prevalence of high-fidelity simulation use and how
FNP programs are using high-fidelity simulation in the United States
Research Questions
This study investigated the following research questions:
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1. What high-fidelity simulation activities are FNP programs conducting around the
United States?
2. How do FNP programs use high-fidelity simulation around the United States?
Significance
To sit for the FNP certification examination, students must provide evidence of
completing their program and a minimum of 500 clinical hours (American Academy of Nurse
Practitioners Certification Board, 2018; American Nurses Credentialing Center, n.d.). However,
to meet the accreditation standards, educators expect FNP students, because they are caring for
more than one age group, to obtain additional clinical hours above the minimum (AACN, 2016).
The 500-hour minimum standard appears to be an arbitrary number agreed upon in the 1990s and
has not been validated by research (Bray & Olson, 2009; Fulton et al., 2017; LeFlore & Thomas,
2016). In several studies that investigated the number of clinical hours completed, the average
was almost 700 hours, but some programs reported as high as 1,600 hours (Bray & Olson, 2009;
Scheibmeir, 2009).
The complexity and sometimes contradictory acceptance or expectations between
different regulating agencies can lead to underreporting of the use of high-fidelity simulation that
could potentially qualify as clinical practice hours in FNP programs (Cates & Armentrout, 2013).
Currently, the AACN and the NTF on Quality Nurse Practitioner Education aver that highfidelity simulation can count as clinical hours above the 500 required (NONPF, 2010). However,
state regulatory and accrediting agencies may have different levels of acceptance or expectations
of high-fidelity simulation being used as clinical hours (AACN, 2016; Cates & Armentrout,
2013).
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Educators widely accept all levels of simulation as teaching and learning modalities that
provide students a wide range of potential experiences. These experiences may be practicing
psychomotor skills, communication, critical-thinking skills, or exposure to low-frequency highrisk clinical situations without potential injury to real patients (Cook, 2012; Corcoran, Lysaght,
LaMarra, & Ersek, 2013; Harris, Shoemaker, Johnson, Tompkins-Dobbs, & Domian, 2016).
Additionally, educators can use all levels of simulation to evaluate student learning and
competency in formative and summative evaluations (Beckham, 2013; Grossman & Conelius,
2015; Schram & Mudd, 2015). These evaluations can also be standardized with interrater
reliability, comparing all students by the same criteria rather than by individual clinicalinstructor and preceptor standards (Benbenek et al., 2016; Bramble, 1994; Clark, 2015; Maes,
Guizado de Nathan, Kuhls, & Yucha, 2013). In some programs, educators use high-fidelity
simulation to augment traditional clinical experiences due to a lack of clinical sites or available
sites not meeting the needs of students or core competencies (Cook, 2012).
High-fidelity simulation may include the use of high-fidelity manikins (HFMs),
standardized patients (SPs), or computer-based simulation that provides a high level of
interactivity and realism for the learner (Lopreiato et al., 2016). The types and amounts of highfidelity simulation being implemented and how programs use high-fidelity simulation is still
largely unknown in FNP programs (Pittman, 2012). In a special meeting held by NONPF, the
main concern of attendees about using simulation as clinical hours was the high variability of
type and level of sophistication of simulation being conducted in programs (NONPF, 2013).
This study builds on the NCSBN simulation survey and addresses gaps in the literature
pertaining to the prevalence and use of high-fidelity simulation in FNP programs in the U.S. The
intent of the survey was to collect the data necessary to give a detailed instantiation of current
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practice with high-fidelity simulation among FNP programs. Results from this study may help
focus future high-fidelity simulation studies, which in turn may influence curricular changes and
changes at regulating agencies at the professional, educational, and state-governance levels.
Knowing what others are doing may prompt more discussion on the topic, which could improve
simulation knowledge and adoption at the curricular level. Adoption at the curricular level could
improve the quality of the programs because it would add another option for the program to be
able to standardize evaluations and clinical exposures to ensure similar experiences and skill sets
of all students, thereby assuring quality of students’ experiences prior to graduation. Having the
option of using high-fidelity simulation as clinical hours may also allow for increased
enrollments in programs, which could further address the primary-care shortages in
communities. In contrast, high-fidelity simulation may also allow programs to maintain
enrollments in the face of severe clinical-site or preceptor shortages that would have forced them
to decrease enrollments. Finally, allowing high-fidelity simulation as clinical hours could allow
regulating agencies another avenue to evaluate the quality of programs and of graduates from
these programs. Simply put, allowing high-fidelity simulation as clinical hours gives everyone
the ability to address program, curricular, and student needs and find creative solutions to
address clinical-site and preceptor shortages without sacrificing quality of program or decreasing
enrollments.
Delimitations
This study was conducted during summer 2018. This timing may have affected response
rates due to differing school schedules, vacations of survey respondents, and responsibilities at
the end or beginning of semester. This population-based study potentially included 387 programs
that offered the FNP degree as of 2015 in the U.S. The AANP website of AACN accredited
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programs lists these programs, offering FNP as a concentration in a Master of Science in Nursing
(MSN), Doctor of Nursing Practice (DNP), or postgraduate certificate (AACN, 2015). The
AANP website, as of January 2019, has updated their AACN accredited programs list, which
showed 419 programs offering an FNP degree as of 2017 (AACN, 2019) a difference of 32
programs which were not included in this study.
Definition of Terms
Computer-based simulation: The modeling of real-life processes with inputs and
outputs exclusively confined to a computer. Subsets of computer-based simulation include
virtual patients, virtual-reality task trainers, and immersive virtual-reality simulation (Lopreiato
et al., 2016).
High-fidelity manikin (HFM): A broad range of full-body manikins that have the ability
to mimic, at a very high level, human-body functions (Lopreiato et al., 2016).
High-fidelity simulation: A patient-care scenario that uses SPs, HFM, or computerbased simulation and provides a high level of interactivity and realism for the learner. Highfidelity simulation does not include using classroom peers as patients, role playing without a
script, case studies, or learning psychomotor skills on task trainers (Lopreiato et al., 2016).
Simulation: An educational strategy that creates an environment to allow people to
experience a representation of a real event for the purpose of practice, learning, evaluation,
testing, or training to understand systems or human actions. Simulation may include a variety of
modalities that may have low-, medium-, or high-fidelity (Lopreiato et al., 2016).
Standardized patient (SP): A person trained to consistently portray a patient or other
individual in a scripted scenario in a realistic, standardized, and repeatable way for the purposes
of instruction, practice, or evaluation (Lopreiato et al., 2016).
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Traditional clinical hours: The time a student spends in a clinical setting having patient
contact and providing hands-on patient care that would advance the student toward FNP
certification. It would not include any DNP project hours.
Chapter Summary
This chapter reviewed the purpose and significance of this study as well as the aims,
research questions, and operational definitions. The remainder of the dissertation is organized
into four chapters, references, and appendices. Chapter 2 presents a review of the literature,
discussing the state of the literature on high-fidelity simulation in FNP programs. Chapter 3
provides the methodology of the study, outlining the development of the survey and datacollection procedures. Chapter 4 and 5 are the results of the study and discussion section,
respectively. The dissertation concludes with references and appendices.
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Chapter 2
Literature Review
Currently, NONPF only allows simulation to be substituted for clinical hours above the
500 traditional clinical hours (NONPF, 2010; NTF, 2008). The rationale is that insufficient
support exists for the notion that any type of simulation in NP programs produces as good or
better learning outcomes than traditional clinical hours (NONPF, 2010). A lack of literature on
simulation use in NP programs, and even less for FNP programs, precipitates this viewpoint
(Pittman, 2012). This chapter contains an analysis of available literature from FNP and
unspecified NP programs on high-fidelity simulation. This chapter will be presented in two
sections: use of high-fidelity simulation in FNP programs and types of high-fidelity simulation
used in FNP programs.
A literature search was conducted using Education Full text, ERIC, CINAHL, and Health
Source: Nursing/Academic Edition databases from August 2017 to January 2019. No date
limitations were placed on the search criteria. Search terms that were used in various
combinations included nurse practitioner, advanced practice registered nurse, advanced
practice nurse, advanced registered nurse practitioner, primary care, family nurse practitioner,
student, graduate, doctoral, masters, simulat*, standardized patient, virtual, computer
simulation, patient simulation, OSCE, OSC*, objective structured clinical assessments (OSCA),
observed structured clinical examination, objective structured clinical assessment, computer
assisted, nursing, skill acquisition, debriefing, simulation based training, and simulation-based.
A total of 2,290 articles emerged in the initial searches for abstract review and an additional nine
articles were found through reference lists and journal alerts. After removing duplicates, 494
articles were screened, and 239 articles were selected for full review. Articles for full review
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included all types of NP programs and all types of simulation. After full review, a total of 45
articles were selected for this literature review. Final article-selection criteria included FNP or
unspecified primary care NP/advanced-practice nursing students, where high-fidelity simulation
was integrated into or considered for integration into curriculum and conducted in the United
States (see Figure 1).

Figure 1. Systematic literature review of high-fidelity simulation use in FNP programs.
Note. Source. “Preferred reporting items for systematic reviews and meta-analyses,” by D.
Moher, A. Liberati, J. Tetzlaff, D. G. Altman, The PRISMA Group, 2009, PLoS Med, 6,
e1000097, doi:10.1371/journal.pmed10009. Used under Creative Commons Attribution License.
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Use of Simulation in FNP Programs
Three categories of high-fidelity simulation use were recognized from the literature:
(a) use of high-fidelity simulation as a teaching modality, (b) use of high-fidelity simulation as
an evaluation of clinical competency, and (c) use of high-fidelity simulation to inform curricular
design. These three categories are analyzed and discussed below.
Use of high-fidelity simulation as a teaching modality. Giving students time to practice
newly acquired skills and opportunities for faculty to provide feedback is the most common use
of high-fidelity simulation as a teaching modality. More than 75% of articles found discussed
using high-fidelity simulation as a teaching modality. Using high-fidelity simulation as a
teaching modality allows students to practice skills, provides opportunities for formative
assessment, and consistently earns positive comments regarding student satisfaction (Barber &
Schuessler, 2018; Bryant, Miller, & Henderson, 2015; Corcoran et al., 2013; Elliott,
DeCristofaro, & Carpenter, 2012; Garnett, Weiss, & Winland-Brown, 2015; Gibbons et al.,
2002; Grossman & Conelius, 2015; Iverson et al., 2018; Jeffries et al., 2011; Loar, 2007; Milner,
Watson, Stewart, & DeNisco, 2014; Palumbo, Sandoval, Hart, & Drill, 2016; Pastor,
Cunningham, & Kuiper, 2015; Pastor, Cunningham, White, & Kolomer, 2016; Prettyman,
Knight & Allison, 2018; Ramponi & Ross, 2015; Randall et al., 2016; Richardson, Resick,
Leonardo, & Pearsall, 2009; Rutledge, Garzon, Scott, & Karlowicz, 2004; Rutledge, Haney,
Bordelon, Renaud, & Fowler, 2014; Schram & Mudd, 2015; Theroux & Pearce, 2006; WinlandBrown, Garnett, Weiss, & Newman, 2013).
The second most common use was for the faculty to use high-fidelity simulation to
address curricular gaps in clinical settings due to a number of factors such as patient population
mix in settings, opportunities available in settings, and limited number of hours at a clinical
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setting (Barber & Schuessler, 2018; Bramble, 1994; Cook, 2012; Coppa, Schneidereith, &
Farina, 2019; Kelly, Blunt, & Nestor, 2019; Pittman, 2012; Wamsley et al., 2012; Woroch,
Alvarez, Yingling, & Handrup, 2018). Less common uses mentioned in the literature were to
demonstrate skills to students (Anderson, 2007; Coleman, Coon, Fitzgerald, & Cantrell, 2001;
Jeffries et al., 2011; Rutledge et al., 2004; Theroux & Pearce, 2006), and to assess clinical
competency prior to clinical rotations for summative course assessment (Defenbaugh &
Chikotas, 2016; Palumbo et al., 2016; Rutherford-Hemming, 2012; Rutledge et al., 2004;
Walton-Moss, O’Neill, Holland, Hull, & Marineau, 2012).
Of the articles that specified courses using high-fidelity simulation, half were advanced
health-assessment courses and the other half were clinical courses. Advanced health-assessment
courses used high-fidelity simulation as a means of practicing skills and providing formative and
summative assessments (Anderson, 2007; Bryant et al., 2015; Coleman et al., 2001; Defenbaugh
& Chikotas, 2016; Elliott et al., 2012; Gibbons et al., 2002; Harris et al., 2016; Jeffries et al.,
2011; Richardson et al., 2009; Rutledge et al., 2004; Theroux & Pearce, 2006; Walton-Moss et
al., 2012). Educators used high-fidelity simulation in clinical courses to provide formative
assessments, ensure preparation for the clinical setting, and address curricular gaps in the clinical
setting (Barber & Schuessler, 2018; Bramble, 1994; Coppa et al., 2019; Garnett et al., 2015;
Grossman & Conelius, 2015; Iverson et al., 2018; Kelly et al., 2019; Palumbo et al., 2016; Pastor
et al., 2015; Pittman, 2012; Rutherford-Hemming, 2012; Winland-Brown et al., 2013). Of the
articles, 44% did not specify the course to which the high-fidelity simulation was connected.
Although scenario topics were wide ranging, the most common were interprofessional
care (Corcoran et al., 2013; Iverson et al., 2018; Pastor et al., 2016; Randall et al., 2016;
Wamsley et al., 2012), cardiology (Bramble, 1994; Jeffries et al., 2011; Pittman, 2012), breaking
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bad news (Corcoran et al., 2013; Defenbaugh & Chikotas, 2016; Pastor et al., 2016), and
telehealth (Prettyman et al., 2018; Randall et al., 2016; Rutledge et al., 2014). Table 1 contains a
full list of topics used in teaching high-fidelity simulations.

Table 1
Teaching Modality High-fidelity Simulation Topics
Topic

Articles

assistance with weight loss

Defenbaugh & Chikotas, 2016

asthma

Pittman, 2012; Schram & Mudd, 2015

binge drinking

Pittman, 2012

breaking bad news

Corcoran et al., 2013; Defenbaugh & Chikotas, 2016; Pastor et al., 2016

breast-cancer screening

Coleman et al., 2001

cardiology

Bramble, 1994; Jeffries et al., 2011; Pittman, 2012

culturally congruent care

Rutledge et al., 2004

diabetes

Bramble, 1994; Pittman, 2012

domestic abuse

Defenbaugh & Chikotas, 2016; Pittman, 2012

drug-seeking behaviors

Woroch et al., 2018

electronic-health-record communication
skills

Palumbo et al., 2016

female pelvic examinations

Theroux & Pearce, 2006

geriatric-patient screenings

Pastor et al., 2015

home-based visit

Coppa et al., 2019

hypertension

Bramble, 1994; Loar, 2007

interprofessional care

Corcoran et al., 2013; Iverson et al., 2018; Pastor et al., 2016; Randall et
al., 2016; Wamsley et al., 2012

on-call/telephone triage

Kelly et al., 2019; Woroch et al., 2018

osteoarthritis

Barber & Schuessler, 2018

palliative care

Corcoran et al., 2013; Pastor et al., 2016

pediatrics

Anderson, 2007; Cook, 2012

peptic-ulcer disease

Barber & Schuessler, 2018

procedural skills

Aselton & Smolka, 2013; Ramponi & Ross, 2015

smoking cessation

Defenbaugh & Chikotas, 2016

telehealth

Prettyman et al., 2018; Randall et al., 2016; Rutledge et al., 2014

urinary-tract infection

Bramble, 1994

12

Of the 34 articles on using high-fidelity simulation as a teaching modality, 24 presented
as research. However, 16 of the 24 had small samples, rendering their results unable to be
generalized to the rest of the FNP population (Bramble, 1994, Bryant et al., 2015, Coleman et al.,
2001; Corcoran et al., 2013; Elliott et al., 2012; Gibbons et al., 2002; Grossman & Conelius,
2015; Jeffries et al., 2011; Kelly et al., 2019; Palumbo et al., 2016; Rutherford-Hemming, 2012;
Schram & Mudd, 2015; Theroux & Pearce, 2006; Walton-Moss et al., 2012; Wamsley et al.,
2012). Results of research outcomes were mixed. Some articles showed that participating in
high-fidelity simulation was statistically significant in improving knowledge or performance
(Anderson, 2007; Coleman et al., 2001; Jeffries et al., 2011) whereas others showed no
difference in performance or no difference in performance with a control group (Bramble, 1994;
Bryant et al., 2015; Gibbons et al., 2002; Loar, 2007; Palumbo et al., 2016). These outcomes
indicate that high-fidelity simulation is as good as or better than traditional teaching methods and
would support substitution of some traditional clinical-learning opportunities with high-fidelity
simulation.
A factor that may contribute to performance changes is the timing and quality of
feedback. One article found students who received immediate feedback had significant increases
in performance in didactic and clinical settings compared to peers who received general group
feedback 2 to 4 weeks after the high-fidelity simulation (Grossman & Conelius, 2015). Two
positive and consistent findings from the research results are that participation in high-fidelity
simulations facilitates role transition from registered nurse to Advanced Practice Nurse (Elliott et
al., 2012; Harris et al., 2016; Pastor et al., 2016; Richardson et al., 2009; Wamsley et al., 2012)
and that students like participating in high-fidelity simulations (Bramble, 1994; Coleman et al.,
2001; Cook, 2012; Corcoran et al., 2013; Elliott et al., 2012; Gibbons et al., 2002; Harris et al.,
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2016; Jeffries et al., 2011; Milner et al., 2014; Pastor et al., 2015; Pittman, 2012; Ramponi &
Ross, 2015; Richardson et al., 2009; Rutledge et al, 2004; Rutledge et al., 2014; Schram &
Mudd, 2015; Theroux & Pearce, 2006; Walton-Moss et al., 2012; Wamsley et al., 2012).
Use of high-fidelity simulation as an evaluation of clinical competency. An important
use of high-fidelity simulation in FNP education is to evaluate clinical competency. Because of
inconsistencies in clinical settings and the timing of site visits, many schools have addressed
gaps, barriers, and biases using high-fidelity simulation to ensure competency development and
objective evaluation (Bray & Olson, 2009; Fulton et al., 2017; LeFlore & Thomas, 2016; Maes et
al., 2013; Miller, Wilbur, Montgomery, & Talashek, 1998; NONPF, 2010; Rutherford-Hemming
et al., 2016; Stroud, Smith, Edlund, & Erkel, 1999). What actually occurs in clinical settings can
vary widely. In literature addressing barriers and concerns with current clinical climates, learning
opportunities are often referenced as “learning by chance” or “random opportunity” (Coppa et
al., 2019; Gardenier, 2014; LeFlore & Thomas, 2016). Students at clinical sites may see a very
small and selective patient population or range of diseases, which fails to contribute to
completion of a variety of FNP competencies (Fulton et al., 2017; Hallas, Biesecker, Brennan,
Newland, & Haber, 2012; LeFlore & Thomas, 2016). During instructor site visits to evaluate
clinical performance, it is again up to chance that the appropriate types, acuity, and numbers of
patients seen that day enable successful evaluation of the student at their appropriate learning
level (Clark, 2015; Miller, Wilbur, Montgomery et al., 1998; Stroud et al., 1999). However,
high-fidelity simulation performance does not necessarily predict clinical performance, possibly
because clinical performance can improve after students receive high-fidelity simulation
feedback (Beckham, 2013). Thus, the use of high-fidelity simulation to evaluate clinical
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competency is a supplement to the clinical site visit, providing additional evaluation data rather
than serving as a replacement (Beckham, 2013; Benbenek et al., 2016; Stroud et al., 1999).
Six articles emerged that used high-fidelity simulation as an evaluation of clinical
competency (Beckham, 2013; Benbenek et al., 2016; Ling, Fuller, Taylor, & Johnson, 2018;
Miller, Wilber, Dedhiya, Talashek, & Mrtek, 1998; Miller, Wilbur, Montgomery, et al., 1998;
Stroud et al., 1999) and two articles assessed whether high-fidelity simulations should be
integrated into curriculum for clinical-competency evaluations (Clark, 2015; Maes et al., 2013).
All articles using high-fidelity simulation as an evaluation tool for clinical competency used SPbased high-fidelity simulation methods. Half of the articles used SP high-fidelity simulation
scenarios (Ebbert & Connors, 2004; Miller et al., 1998, 1998; Stroud et al., 1999) and the other
half used objective structured clinical evaluation (OSCE) high-fidelity simulations (Beckham,
2013; Benbenek et al., 2016; Ling et al., 2018; Maes et al., 2013). Competencies evaluated with
high-fidelity simulations might include interviewing skills, physical examinations, diagnoses,
management, communication, knowledge, history taking, patient education/health promotion,
demonstration of respect and cultural competence, and role development (Beckham, 2013;
Benbenek et al., 2016; Miller, Wilbur, Montgomery, et al., 1998). Students consistently believed
that clinical-evaluation high-fidelity simulations were challenging but fair (Beckham, 2013;
Benbenek et al., 2016; Ebbert & Connors, 2004; Stroud et al., 1999).
One important aspect of evaluation is the validity and reliability of the evaluation tool.
Only three of eight articles reported interrater reliability of their evaluation tools, which ranged
from 0.83 to 1.0 (Beckham, 2013; Clark, 2015; Miller, Wilbur, Montgomery, et al., 1998). One
article tested an OSCE tool from a medical program and found that although it was valid and
tested well, it required revisions to better fit with FNP competencies (Clark, 2015). Evaluations
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are not merely conducted by faculty; many times, educators use SPs to evaluate and provide
feedback to students as well. Miller, Wilbur, Dedhiya, et al. (1998) used Q-methodology to have
SPs evaluate students on interpersonal skills and identify case-specific behavior that is important
to the patient. Regardless of who is evaluating students, orientation and training are necessary to
increase reliability (Miller, Wilbur, Montgomery, et al., 1998).
Use of high-fidelity simulation to inform curriculum design. All programs must
evaluate their curriculum to maintain accreditation. One potential use of high-fidelity simulation
is to not only evaluate individual students but also cohorts of students. When the same
simulation scenario is utilized with a standardized evaluation tool, knowledge or experiential
gaps in the curriculum may be illuminated by identifying a pattern of student deficits. Five
articles emerged in the literature search that specifically mentioned using high-fidelity simulation
as an evaluation method for a program or course curriculum (Benbenek et al., 2016; Ling et al.,
2018; Phillips, Lie, Encinas, Ahearn, & Tiso, 2011; Randall et al., 2016; Rutledge et al., 2004).
Phillips et al. (2011) specifically evaluated their curriculum on student demonstration of
culturally sensitive care through the appropriate use of medical interpreters. They integrated SP
cases into midprogram and end-of-program OSCEs. Over a 4-year period, data showed that
medical interpreter-use skills did not improve and in some cases declined. This may be due to the
notion that students were not given feedback at the mid-program OSCE, so students did not
know they had poor skills or students may have witnessed some poor role modeling in the
clinical area with these skills. Based on these data, the curriculum on appropriate use of medical
interpreters was going to be increased and formative feedback would be given to students at the
end of their OSCE medical-interpreter station (Phillips et al., 2011)
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Four additional articles also used high-fidelity simulation as a measure to assess and
recognize deficits in curricular design. Benbenek et al. (2016) created a capstone OSCE to
evaluate students’ clinical competency at the end of their program to make it a high-stakes
examination. Rutledge et al. (2004) created an SP program to teach and evaluate cultural
competency. Randall et al. (2016) created an interdisciplinary telehealth curriculum over 3
semesters and assessed perceptions and performance using telehealth equipment over time. Ling
et al. (2018) developed a triangulated assessment using student knowledge, OSCE SP feedback,
and faculty observation using a structured rubric to create a more holistic assessment of student
clinical competency. Based on student performance in high-fidelity simulations, gaps in the
curriculum regarding cultural competency, ability to diagnose and manage certain disease
processes, or perceptions toward treatment modalities could be identified by a pattern of student
deficits (Benbenek et al., 2016; Rutledge et al., 2004; Randall et al., 2016).
Types of High-Fidelity Simulation Used in FNP Programs
Standardized patients. SPs are the most common form of high-fidelity simulation used
in FNP programs. The creation of an SP simulation is credited to Barrows, who reported the use
of healthy actors to portray clinical signs and symptoms of disease processes to teach and
evaluate medical students in 1964 (Jones, Passos-Neto, & Braghiroli, 2015). The literature
documented SP simulations as part of NP education as early as 1982 (McDowell, Nardini,
Negley, & White, 1984). Of the 45 articles found, 35 reported integration of SP simulations as a
part of the curricular design of courses and programs, and nine of those used the OSCE format
discussed in the next section of this literature review. Popularity of SPs versus manikins in NP
programs may lie in the notion that many high-fidelity simulation objectives rest on interviewing
and communication skills, which can be more realistically portrayed with a person who can give
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nonverbal information as well as verbal responses. The popularity of SPs could also be due to the
notion that many NP programs are based in primary-care clinics whereas manikin patient
simulators are typically portrayed in hospital-based simulation rooms.
SPs are actors who portray patient characters. These actors can come from a variety of
sources: volunteers, student actors, local community actors, and professionally trained SP actors
from a consortium or hired independently. SPs are compensated monetarily for their time and
prices may range anywhere from $20 per student to $400 per student, depending on the
qualifications, time required of the SP, tasks performed on the SP, or if the SP is providing
instruction (Coleman et al., 2001; Ebbert & Connors, 2004; Miller, Wilbur, Montgomery, et al.,
1998; Nehring & Lashley, 2009; Pastor et al., 2016; Rutledge et al., 2004; Schram & Mudd,
2015; Stroud et al., 1999; Theroux & Pearce, 2006). However, in some instances, programs that
cannot afford to pay for actors can recruit community members or students to volunteer for free
(Miller, Wilbur, Montgomery, et al., 1998; Pastor et al., 2015, 2016; Schram & Mudd, 2015).
The main criteria for an SP is the ability to replicate needed symptoms and remember character
background and symptom details in order to accurately portray the intended patient during an
interview and assessment and give multiple students the same experience (Ebbert & Connors,
2004; Jones et al., 2015; Schram & Mudd, 2015).
SPs often take part in the evaluation of students’ performance in a high-fidelity
simulation. Most commonly, SPs evaluate a student’s interpersonal skills (Miller, Wilbur,
Dedhiya, et al., 1998; Pastor et al., 2015, 2016; Rutherford-Hemming, 2012; Rutledge et al.,
2004; Schram & Mudd, 2015; Stroud et al., 1999, Woroch et al., 2018). SPs can also be used as
instructors for students. Researchers found SPs had been used to teach breast examination and
male and female genitourinary examinations (Coleman et al., 2001; Rutledge et al., 2004;
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Schram & Mudd, 2015; Theroux & Pearce, 2006). Coleman et al. (2001) compared the
knowledge scores of two groups of students, one of which was taught breast examination by the
SP and the other by traditional methods of instruction. Students who learned breast examination
by the SP scored significantly higher than the control group. Theroux and Pearce (2006)
explored perceptions of experiences when learning female pelvic examinations on a volunteer
peer with an instructor or by a SP. Students who were taught female pelvic examinations by a SP
with subsequent practice with the SP had a more positive perception of the experience and
expressed more confidence in abilities than those students who learned with faculty on a peer
(Theroux & Pearce, 2006).
SP simulations more commonly align with clinical courses (Coppa et al., 2019; Barber &
Schuessler, 2018; Ebbert & Connors, 2004; Iverson et al., 2018; Kelly et al., 2019; Miller,
Wilbur, Dedhiya, et al., 1998; Palumbo et al., 2016; Pastor et al., 2015, 2016; Pittman, 2012;
Randall et al., 2016; Rutherford-Hemming, 2012) compared to advanced health-assessment
courses (Defenbaugh & Chikotas, 2016; Ebbert & Connors, 2004; Gibbons et al., 2002; Theroux
& Pearce, 2006). The number of SP scenarios students encounter in a program is highly variable,
but most commonly reported were single SP simulations in a course (Coppa et al., 2019; Iverson
et al., 2018; Loar, 2007; Pastor et al., 2015; Pittman, 2012; Randall et al., 2016; RutherfordHemming, 2012; Rutledge et al., 2014; Schram & Mudd, 2015; Theroux & Pearce, 2006;
Wamsley et al., 2012).
The highest reported number of SP simulations per student in a course was 15, where
each student performed in five and observed 10 others (Gibbons et al., 2002). Other reports were
more generalized about program format such as Stroud et al. (1999) reporting SP simulations at
three points in the program or Ebbert and Connors (2004) reporting SP simulations at the end of
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4 semesters, which increased in difficulty and number of cases involved. Rutledge et al. (2004)
used three different formats of SP simulations in their program or course: a group interview, a
three-to-one physical examination, and a one-to-one comprehensive examination. Only Stroud et
al. (1999) reported that SP simulations were high-stakes examinations for students.
In a qualitative study by Defenbaugh and Chikotas (2016), three themes emerged from
interviews of FNP students 3 months after an SP simulation of four cases: increased awareness,
communication skills, and clinical practice. Although the topics of the SP simulations may be
geared more toward disease management and communication (see Table 1), students were
extracting personal meaning from the high-fidelity simulations, which enhanced their experience.
This could be why students consistently reported they are satisfied or find their high-fidelity
simulation experience helpful in advancing their skills (Defenbaugh & Chikotas, 2016; Ebbert &
Connors, 2004; Gibbons et al., 2002; Pastor et al., 2015, 2016; Pittman, 2012; Rutledge et al.,
2004, 2014; Schram & Mudd, 2015; Theroux & Pearce, 2006; Wamsley et al., 2012).
OSCE/OSCA. OSCE and OSCA were developed in 1979 by Harden to objectively
evaluate and provide specific feedback on individual skills required of physicians (Beckham,
2013; Bramble, 1994; Jones et al., 2015; Richardson et al., 2009). Today, OSCEs are part of
many health-care-focused programs and some countries use the OSCE as part of the licensure
process (Beckham, 2013; Jones et al., 2015). The format of an OSCE/OSCA varies, but
typically, several simulated-patient stations test specific skills such as history taking, physicalassessment techniques, communication, patient education, procedural skills, diagnosis, and
documentation (Beckham, 2013; Bramble, 1994; Corcoran et al., 2013; Jones et al., 2015; Ling
et al., 2018; Phillips et al., 2011; Richardson et al., 2009).
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Nine articles emerged using OSCEs or OSCAs in FNP programs. Four articles described
using OSCEs/OSCAs as a learning experience (Bramble, 1994; Corcoran et al., 2013; Milner et
al., 2014; Prettyman et al., 2018), one set of researchers used the OSCE as an assessment of their
curriculum (Phillips et al., 2011), and four articles described end-of-clinical-course or end-ofprogram evaluations (Beckham, 2013; Benbenek et al., 2016; Ling et al., 2018; Maes et al.,
2013). Some articles reported using OSCEs two to six times in a program (Beckham, 2013;
Benbenek et al., 2016; Phillips et al., 2011) and Ling et al. (2018) reported using OSCEs three to
four times per semester. Other articles only discussed a single OSCE/OSCA event (Bramble,
1994; Corcoran et al., 2013; Maes et al., 2013; Milner et al., 2014; Phillips et al., 2011;
Prettyman et al., 2018). Clark (2015) reported faculty evaluation of a prerecorded OSCE to
determine if OSCEs should be added to clinical courses to increase objectivity of clinical
evaluations and ensure all clinical competencies were met. Key components of OSCEs/OSCAs
are development and use of a validated tool to ensure interrater reliability and efficacy of the
tool, and faculty training (Clark, 2015; Corcoran et al., 2013; Ling et al., 2018)
High-fidelity manikins. The use of manikins in nursing education has a long history.
The first full-body manikin was Mrs. Chase, presented in 1910 (Nehring & Lashley, 2009). In
the early 1960s Resusci-Anne was developed for mouth-to-mouth resuscitation and later had
springs put in the chest to develop the full cardiopulmonary resuscitation manikin in use today
(Cooper & Taqueti, 2004; Jones et al., 2015). Later in the 1960s, designers developed simulators
such as SimOne and Harvey (Cooper & Taqueti, 2004; Jones et al., 2015). Although SimOne did
not become marketable (Cooper & Taqueti, 2004), Harvey the Cardiology Patient Simulator is
still on the market and used today (Jeffries et al., 2011; Jones et al., 2015). In the late 1980s,
computer-operated HFMs started to be developed and by the late 1990s and early 2000s, the
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market started to build with releases of the Medical Education Technologies’ Human Patient
Simulator and Laerdal’s Sim Man (Cooper & Taqueti, 2004). These HFMs have evolved, as
computer technology has improved, to create very realistic patient simulators that can cry, sweat,
and blink; have pupillary reactions; heart, lung, and bowel tones; and can receive a variety of
treatments, all operated by a computer and voiced by an operator or recorded voices.
Although HFMs are increasingly common features of simulation laboratories, only six
articles emerged in which HFMs were used in FNP programs, two of which were from the same
study, but reporting different features (Anderson, 2007; Elliott et al., 2012; Garnett et al., 2015;
Grossman & Conelius, 2015; Walton-Moss et al., 2012; Winland-Brown et al., 2013). Half of the
articles were implemented in Advanced Health Assessment courses (Anderson, 2007; Elliott et
al., 2012; Walton-Moss et al., 2012); the other half were implemented in clinical courses
(Garnett et al., 2015; Grossman & Conelius, 2015; Winland-Brown et al., 2013).
The topic or focus of the six articles was quite different. In three articles involving health
assessment, educators piloted the use of HFMs for inclusion in future courses (Anderson, 2007;
Elliott et al., 2012; Walton-Moss et al., 2012). Anderson (2007) used a high-fidelity baby
manikin to demonstrate physical-assessment skills during a lecture, whereas the other two groups
of researchers discussed summative evaluation with high-fidelity simulation (Elliott et al., 2012;
Walton-Moss et al., 2012). Two sets of researchers were reporting on the same high-fidelity
simulation activity, one focused on the evolution of a high-fidelity simulation for large groups of
FNP students (Garnett et al., 2015) and the other on evaluation of caring behaviors (WinlandBrown et al., 2013). The sixth article described investigating the effect of the timing of feedback
after a high-fidelity simulation (Grossman & Conelius, 2015).

22

Computer-based simulation. Computer-based simulation has gone through a dramatic
and swift evolution as computer technology has grown. In the 1990s, computer technology was
limited to providing computerized text-based case studies such as NP Clinic for the personal
computer and Internet-based Pediatric Nursing Practice Management Problems (Kilmon, 1996).
Another computer-based teaching method used a program called Iliad Diagnostic Reasoning
Expert System, which had complex hierarchically organized facts with probabilities of associated
disease processes (Lange et al., 1997). Similar to our modern WebMD, a set of signs and
symptoms could be entered into the system and a set of possible diagnoses could be developed;
Iliad has a simulation mode that would present a case study and teach or test a student’s
diagnostic reasoning (Lange et al., 1997). Further developments of text-based computer-based
simulations became more interactive in nature, allowing a student to input free text during
history taking and select diagnostic tests to elicit more diagnostic data, available on a collection
of disks (Goolsby, 2001; Loar, 2007). The next wave of computer-based high-fidelity
simulations incorporates virtual reality and the use of avatars. Instead of being provided
information, students must interact with the environment to elicit the information.
Two articles emerged that used this higher-level virtual computer-based simulation in
FNP courses. Both articles assessed the integration of computer-based high-fidelity simulation in
their programs and both studies were highly underpowered with small numbers of participants
(Bryant et al., 2015; Cook, 2012). Bryant et al. (2015) used the Shadow Health Digital Clinical
Experience, which is specific to teaching physical assessment. Cook (2012) used Second Life, in
which a student interacts with a virtual world through an avatar, in this case a pediatric clinic, to
develop diagnoses and treatments for virtual patients. Both high-fidelity simulations had the
ability to interact with an avatar patient and use virtual equipment to perform a full physical
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assessment (Bryant et al., 2015; Cook, 2012). After the evaluation of their respective computerbased high-fidelity simulations, both authors intended to fully integrate the high-fidelity
simulations into their courses.
The advantages of using computer-based high-fidelity simulations are that they have
asynchronous access, are cost effective, provide a consistent experience, and facilitate repetition
(Bryant et al., 2015; Cook, 2012). Disadvantages to computer-based high-fidelity simulation can
relate to students’ lack of computer skills and hardware or having internet capabilities
insufficient to support the high-fidelity simulation software (Cook, 2012). Cook also noted
additional limitations of Second Life programming capabilities that restricted the number of
items, created letter-count restrictions, and only allowed scenarios to be conducted in a linear
format rather than giving autonomy to students to complete the simulation scenario of choice
(2012).
Chapter Summary
Only 45 articles emerged discussing high-fidelity simulation use in FNP or unspecified
NP/Advanced Practice Nurse programs. Over a 35-year period, this equates to less than 1.3
articles per year or one article for every 8.6 programs. Although the body of literature for FNP
programs and high-fidelity simulation is small, the overall message is positive. High-fidelity
simulation is a creative tool to use in standardizing experiences and evaluations, addressing
clinical site shortages or gaps in opportunities at clinical settings, and allows students to practice
their new role in a safe place, demonstrate skills to faculty, and receive timely feedback. Study
results have also demonstrated that high-fidelity simulation produces as good or better outcomes
than other teaching methods, which could support substitution of some traditional clinical
learning opportunities with high-fidelity simulation.
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This chapter presented a review of the literature in two parts: use of high-fidelity
simulation in FNP programs and types of high-fidelity simulation used in FNP programs. The
most common use of high-fidelity simulation is as a teaching modality and SP simulation is the
most common method of high-fidelity simulation discussed in the literature for FNP programs.
This literature review revealed a significant lack of literature concerning high-fidelity simulation
use and a potential wealth of opportunities for future research. Chapter 3 presents the
methodology of the study.
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Chapter 3
Methodology
The purpose of this study was to examine the current prevalence and use of high-fidelity
simulation in FNP programs in the United States. This study attempted to answer the following
research questions:
1. What high-fidelity simulation activities are FNP programs conducting around the
United States?
2. How do FNP programs use high-fidelity simulation around the United States?
This chapter presents the design, sample, instrument, data-collection procedures, and data
analysis used in this study.
Pilot Study
A pilot study was conducted between January 3, 2018 and March 20, 2018. Eight
programs were purposefully selected to represent the larger population by various programcharacteristic criteria such as geographical region, public versus private, and online versus inperson teaching methods identified by the AACN (2015). Four of the eight programs participated
in the pilot study. Among the four programs, half are public and half are private, half are in the
West region and half are in the Midwest region of the United States, three are urban universities
and one is a suburban university. Two universities reported offering less than 25% of their
program online, one reported offering 50–75% of their program online, and one did not respond.
The survey for the pilot study consisted of 27 questions and combined numerical
response, single-response, multiple-response, and open-ended or other-specify-response
questions. The survey covered the topics of number of traditional clinical hours, courses that
used high-fidelity simulation, types of high-fidelity simulation used, how high-fidelity simulation
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was being used, the number of hours high-fidelity simulation was used as clinical hours, the
length of high-fidelity simulation and debriefing sessions, the ratio of high-fidelity simulation to
clinical hours, required topics of high-fidelity simulations, FNP certification pass rates, and
program characteristics questions. The survey was modified from the 2010 and 2017 NCSBN
simulation surveys that were developed for undergraduate programs, with permission (R. Smiley,
personal communication, March 7, 2017). Changes made to the NCSBN survey tailored the
survey to meet the needs and characteristics of FNP programs and address the research questions
posed in this study.
Content validity of the survey was confirmed by an expert panel of four outside members
and one inside member of the study. Together, the panel included three members with healthcare
simulation education certifications; two FNPs with a combined 30 years of experience; 37 years
of experience in simulation; over 65 years of nursing-education experience; 7 years of
regulatory-agency experience; and more than 175 local, national, and international publications
and presentations in simulation. The panel has served in leadership in the National League for
Nursing, the NCSBN, the Society for Simulation in Healthcare, and the International Nursing
Association for Clinical Simulation and Learning. Panel participants included the Editor in Chief
of Clinical Simulation in Nursing, as well as coauthors of the NCSBN simulation survey and
simulation study, National League for Nursing vision statements in simulation, and Simulation
Standards of Best Practice.
The pilot survey was sent to the eight programs through e-mail communication. The final
response rate for the pilot survey was 50%. The low response rate may be due to the timing of
the survey, taking place immediately after major holidays. Reminders were sent every two weeks
to nonrespondents yielding one response after the first reminder and three responses after the
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third reminder. The reminders proved helpful to increase response rates, but the further from the
major holidays the survey was sent, the more responses increased, indicating timing of the
release of the survey initially hindered the response rate.
Another factor that may have affected response rates was the survey time of completion.
The recruitment letter and consent letter speculated that the survey may take 15–20 minutes to
complete. Fan and Yan (2010) reported, in their systematic review, that the length of the survey
and completion time had a “negative linear relation with response rates” and that “thirteen
minutes or less of the completion time is considered as the ideal length to obtain a good response
rate” (p. 133). The average time of completion for the three respondents who fully completed the
pilot survey was 7 minutes 23 seconds. In the full-scale study, the recruitment letter stated the
survey takes approximately 7 minutes instead of 15–20 minutes.
The low response rate may also be due to the inclusion of questions that ask about
certification pass rates in the program. FNP certification pass rates for individual schools of
nursing are not always tracked by state regulatory bodies (M. Schaffner, personal
communication, July 28, 2017), certifying bodies are unwilling to share this information (T.
Sims, personal communication, March 13, 2017), and schools of nursing are only likely to report
this information on their websites if they are 100%. Because certification pass rates for
individual programs is only available by self-report, this may have deterred programs that have a
low pass rate from completing the survey. For this reason, the research question and
corresponding survey questions regarding board certification pass rates was deleted in the fullscale study.
Lessons learned from the pilot study include the following: (a) clarity was needed, in
general, to specify reporting of only high-fidelity simulation; (b) clarity was needed in two
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additional questions about the intended data being collected (names of courses using highfidelity simulation and topics of required high-fidelity simulation); (c) reminder e-mails were
helpful in increasing response rates; (d) the average time of completion of the survey was just
over 7 minutes and not the 15–20 reported in the recruitment letter; and (e) self-reporting
certification pass rates may be sensitive information and a deterrent to participation in the
survey.
Research Design
This study used a descriptive survey-research methodology (Dulock, 1993) to accurately
describe the current prevalence and use of high-fidelity simulation in FNP programs. This
research method was selected due to a lack of literature describing the prevalence and use of
high-fidelity simulation in FNP programs. Also, researchers can use descriptive research designs
to help identify hypotheses to develop future intervention research studies (Dulock, 1993).
Sample. According to the AANP website, 387 accredited schools of nursing offered the
FNP program of study as of 2015. These programs offer MSN, DNP, or postgraduate certificates
in the FNP concentration (AACN, 2015). The student investigator reviewed each FNP program’s
website to identify the dean, associate dean, director, chair, or coordinator of the school’s FNP
program. Based on the review result, 10 of the 387 programs were not included in this study for
the following reasons: contact information for two programs was not available, one program
merged with another university, three additional programs no longer offered the FNP
concentration, and four programs participated in the pilot study. This study is a population-based
study and sought to include the 377 FNP programs that did not participate in the pilot study and
for which contact information was obtained.
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Instrumentation. The survey consists of a combination of numerical response, singleresponse, multiple-response, and open-ended or other-specify response questions. Content
validity for this survey was conducted during the pilot-study process. Based on feedback from
the expert panel and results of the pilot study, two research questions and six questions from the
original survey were deleted, two questions were clarified with either bolding of key words or
adding examples, two questions were added to the survey, and consistency in the use of the
phrase high-fidelity simulation was confirmed. The finalized survey included a total of 23
questions which consisted of 12 questions asked of all respondents, six contingency questions
based on responses, and five program-characteristics questions. Questions included the types, if
any, of high-fidelity simulation being used, how high-fidelity simulation is being used in the
program (testing, skills practice, teaching, etc.), and program characteristics questions.
Prevalence of high-fidelity simulation. Varying information about the prevalence of
high-fidelity simulation in FNP programs was asked in 11 questions. Four questions are
multiple-response questions covering topics of type of high-fidelity simulation used in courses,
type of SPs used, type of computer-based simulation used, and barriers to increasing highfidelity simulation in their program. Three questions are single-response questions. One question
is a dichotomous question addressing if high-fidelity simulations are required in their program. A
second question asks if their program should be using more, less, or the right amount of highfidelity simulation in their program. A third single-response question asks where high-fidelity
simulations are conducted and provides three options and an other-specify option to write in an
answer not provided. Numerical-measurement questions include the number of the hours of
high-fidelity simulation in courses, average length of a high-fidelity simulation, and the length of
a debriefing session. All multiple-response questions mentioned above, the single-response
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question on where high-fidelity simulations are conducted, and an additional question asking
respondents to list the topics of required high-fidelity simulations included other-specify
responses.
Use of high-fidelity simulation. Seven questions address how high-fidelity simulation is
used in the FNP program. Three questions are single-response questions. The first is a
dichotomous question addressing if high-fidelity simulation counts as clinical hours. The second
question asks if their program uses OSCE/OSCA, traditional high-fidelity simulation scenarios,
neither, or both. The third question asks what the maximum percentage of high-fidelity
simulation in lieu of traditional clinical hours their program would use from 0% to 100% in 5%
increments. One question is a multiple-response question that queries how their program uses
high-fidelity simulation and includes other-specify responses. Numerical-measurement questions
include the total clock hours of high-fidelity simulation used as clinical hours and the ratio of
clinical hours to high-fidelity simulation hours. One question is an open-ended question that
requests the program’s perceived benefits to using high-fidelity simulation.
Program characteristics. Five survey questions address program characteristics such as
degree type offered, geographic location, number of traditional clinical hours offered, percentage
of online instruction, and accreditation by the Society for Simulation in Healthcare.
Data-Collection Procedures
The University of Nevada, Las Vegas (UNLV), Institutional Review Board, in July 2018,
deemed this study exempt. Once approved, a personalized recruitment e-mail was sent from the
student investigator’s UNLV e-mail address two days before the release of the survey. The
recruitment e-mail was sent to the person identified as the dean, associate dean, director, chair, or
coordinator of the school’s FNP program. A total of 153 programs opened the initial recruitment
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e-mail. In response to the recruitment e-mail, the student investigator received 36 out of office
replies, three bad e-mail alerts, 15 with different people to contact, two requests for more
information or clarification, and four e-mails stating enthusiasm for the topic and well wishes.
The survey was distributed August 2, 2018 and managed through Qualtrics software,
available through the UNLV Office of Information Technology. Qualtrics sent an e-mail with a
unique link to each program. Consent to participate in the online survey was gained by the
respondent clicking “next” on the informed consent page in the online survey. Approximately
every 2 weeks, nonresponders were sent reminder e-mails though Qualtrics, comprising a total of
three reminder e-mails. After the survey had been open 5 weeks, the student investigator
attempted to contact nonrespondents by phone. Over a 3-week period, the student investigator
attempted to call all nonrespondents but was able to only call 206 (66.2%) of the nonrespondents
due to lack of time. Calling stopped when the survey would be closed in less than a week. The
intent of the phone call was to (a) encourage participation through a personalized-recruitment
process; (b) determine if a different contact person at the university should be contacted; and (c)
address any barriers to participating if possible. The survey was open from August 2, 2018 to
October 6, 2018, after which time any incomplete surveys were entered as incomplete data.
Data Analysis
The purpose of the study is to describe the prevalence and use of high-fidelity simulation
in FNP programs. Data analysis for all questions used descriptive statistics, including frequency
distributions, measures of central tendency, and measures of variability (Dulock, 1993). The
student investigator conducted all data management using SPSS version 24 and Excel software.
All categorical and numerical data were evaluated in frequency tables as part of the data-
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screening process. For numerical data, box and whiskers plots were created to identify any
outliers.
Frequencies and percentages were calculated for 15 questions in the survey that were
categorical variables (e.g., type of SP used, how FNP programs use high-fidelity simulation, and
program use of OSCEs/OSCAs). Five questions (e.g., number of high-fidelity simulation clock
hours, ratio of clinical hours to high-fidelity simulation hours, and average length of a highfidelity simulation) yielded continuous variables for which mean, median, range, standard
deviation, and 95% confidence interval were calculated.
Other-specify-response options underwent content analysis conducted by the student
investigator. For two questions, addressing the names of courses and the topics of required highfidelity simulation, like-responses were grouped and frequencies and percentages are reported.
For all remaining other-specify responses, manifest coding was conducted and only responses
with frequencies of five or more occurrences were added as a new category; responses with less
than five occurrences remained in the “other” category. The open-ended question addressing
perceived benefits of using high-fidelity simulation required qualitative content analysis.
Other-specify-responses requiring manifest coding were evaluated based on the content
analysis and coding procedure outlined in Ruel, Wagner, and Gillespie (2016). First, answers
were grouped based on similarity and coding categories were developed based on themes in an
Excel spreadsheet. Once completed, each answer was evaluated again to ensure consistent
coding (Ruel et al., 2016, pp. 201–204). Frequencies and percentages were reported for all
responses requiring content analysis.
One question is an open-ended qualitative question. To establish trustworthiness of the
qualitative analysis the student investigator attempted to achieve credibility, dependability, and
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confirmability through investigator triangulation, member checking, and audit trails (Korstjens &
Moser, 2018). Credibility was addressed through investigator triangulation by the student
investigator and a second coder independently reviewing the qualitative answers multiple times,
noting concepts for each response. Then together, using a whiteboard, the student investigator
and second coder grouped concepts into themes and codes. It was determined through this
process that saturation had been achieved though utility for applications in other schools, or other
NP specialties were restricted due to the data being collected only through those who chose the
answer the survey question. The student investigator then reflected and refined the themes and
codes and extracted exemplars. The second coder reviewed the revisions and exemplars for
consensus. The finalized themes and codes were then member checked with three FNP faculty
(Streubert Speziale & Carpenter, 2003, p. 38). Through reporting and maintaining an audit trail
of the analysis process, coded Excel spreadsheets, and a picture of the whiteboard, work
dependability and confirmability were addressed (Korstjens & Moser, 2018).
Nonrespondent Bias Analysis
As of 2015, the United States housed 377 FNP programs. A total of 131 of those
programs (34.7%) responded to the survey leaving 246 (65.3%) FNP programs as
nonresponders. Due to a response rate of less than 50%, a nonrespondent bias analysis was
conducted addressing voluntary response bias and program characteristic data to investigate the
possibility of a Type 2 error, which would affect the generalizability of the data.
Nonresponse bias using known program-characteristics data was analyzed for FNP
programs according to self-report and program characteristics data available in the AACN list of
FNP programs as of 2015 or their university website. These program-characteristics data
included type of institution (public vs. private), geographical region (urban, suburban, or rural),
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U.S. region (West, Midwest, East, etc.), degree options offered by the university, and percentage
of online instruction. Program-characteristics data were entered as weighted cases into SPSS
version 24 and a crosstabs and chi-square analysis was conducted.
Chapter Summary
The survey developed for this study was modified from the 2010 and 2017 NCSBN
simulation survey. Questions from these surveys were modified to fit the curriculum and
program characteristics of an FNP program. The survey was implemented through Qualtrics
software and sent to all FNP programs in the United States that were accredited as of 2015,
except for the four programs that participated in the pilot study and two programs in which
contact information was unobtainable. The survey was conducted August 2, 2018 to October 6,
2018. Screening and analysis of the survey data were conducted using SPSS software for all
quantitative data. Content-analysis procedures for other-specify responses was conducted in
Excel software, as outlined in Ruel et al. (2016). The open-response question underwent
qualitative analysis in an attempt to achieve trustworthiness. Nonresponse bias was also assessed
using known program characteristics of respondents and nonrespondents and addressing
voluntary response bias. Results are reported for the quantitative and qualitative data in Chapter
4 including open-ended-response text examples.
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Chapter 4
Results
This chapter presents the findings of this study, which examined the current prevalence
and use of high-fidelity simulation in FNP programs in the United States. This study attempted to
answer the following research questions:
1. What high-fidelity simulation activities are FNP programs conducting around the
United States?
2. How do FNP programs use high-fidelity simulation around the United States?
This chapter is organized in the following manner: description of the sample with programcharacteristics data, reporting use of high-fidelity simulation in FNP programs, and reporting
how FNP program use high-fidelity simulation.
Description of Sample
A total of 131 FNP programs (34.7%) participated in this study; 119 (31.6%) of those
programs fully completed the survey. Program-characteristics data collected from participating
programs included U.S. region, geographic location, institution type, accreditation status with the
Society for Simulation in Healthcare and types of degrees offered. Participating programs were
located on 55% urban or metropolitan campuses, 24.4% suburban, and 20.6% rural campuses. Of
the programs, 48 (36.6%) were from the South U.S. region, 37 (28.2%) were from the Midwest,
25 (19.1%) were from the West, and 21 (16%) were from the Northeast. Public programs almost
outnumbered private programs two to one with 80 (61.1%) being public programs and 51
(38.9%) private programs. The majority of programs (71.8%) did not have and were not
currently seeking accreditation with the Society for Simulation in Healthcare (see Table 2).
Many programs offered multiple degree options for FNP. The majority of programs offered an

36

MSN degree (102, 77.9%), followed by postgraduate certificates (74, 56.5%), and DNP degrees
(70, 53.4%; see Table 3).

Table 2
Summary of Program Characteristics—Location, Type, and Accreditation
Sample characteristics
U.S. region

Geographic location

Institution type

SSH Accreditation

n

Percent

South

48

36.6

West

25

19.1

Midwest

37

28.2

Northeast

21

16

Urban / metropolitan

72

55

Suburban

32

24.4

Rural

27

20.6

Public

80

61.1

Private

51

38.9

Yes

17

13

No, but seeking

7

5.3

No

94

71.8

Missing data

13

9.9

Note. SSH = Society for Simulation in Healthcare.

Table 3
Summary of Program Characteristics—Degree Types Offered (Select all that apply)
Frequency
MSN, MN
DNP

Percent of cases

102

77.9

70

53.4

Certificate
74
56.5
Note. n=131. Programs may offer multiple degree options, MSN = Master of Science in Nursing, MN = Master of
Nursing, DNP = Doctor of Nursing Practice.
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Prevalence of High-Fidelity Simulation in FNP Programs
Participating in this study were 139 FNP programs of which 19 programs (14.5%)
reported using no high-fidelity simulation and 112 (85.5%) reported using one or more types of
high-fidelity simulation in their program. Of the programs using high-fidelity simulation, the
average number of courses using high-fidelity simulation was 3.53 (see Table 4). The most
common number of courses per program was three for 25 programs (19.1%) and one or four
courses for 23 programs each (17.6%). Only five programs (3.8%) reported using high-fidelity
simulation in eight or more courses. The survey did not allow for reporting more than eight
courses.

Table 4
Number of Courses Using High-Fidelity Simulation per Program
Mean

Median

SD

Range

95% CI

3.53

3

1.879

1–8

3.17, 3.88

Note. n= 112

The 112 programs that use high-fidelity simulation reported 395 total courses. These
courses then underwent content analysis and coding procedure outlined in Ruel et al. (2016),
revealing nine themes and 60 distinct courses that use high-fidelity simulation (see Appendix A).
The single most common course that uses high-fidelity simulation is advanced health/physical
assessment, reported 59 times (14.9%). The second most common course is FNP/primary health
care I at 24 times (6.1%). When courses are grouped into themes, physical/health assessment,
pharmacology, and pathophysiology remained the most frequent at 65 (16.4%) followed closely
by FNP/primary health care courses at 61 (15.4%) and general clinical experiences at 43
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(10.9%). Other types of courses that reported using high-fidelity simulation were specific
patient-population courses, diagnostics and procedures courses, and role-development courses.
Specific patient-population courses addressed adult gerontology, mental health, women’s health,
and pediatrics. Though the survey question specifically requested course titles, 118 courses
(29.9%) were reported with their course numbers only and may contribute further to the
categories mentioned above. Unexpected courses reported as FNP curricular courses were
clinical-practicum courses for other specialties such as certified nurse leader, adultgerontological primary-care NP, and psychiatric mental health NP.
Of the 112 programs using high-fidelity simulation in at least one course, 99 (75.6%)
reported the number of high-fidelity simulation hours per course and per program. Programs that
reported high-fidelity simulation hours represented 357 (90.4%) courses. The total number of
high-fidelity simulation hours represented by the 357 courses was 3,572.25 hours of simulation
(see Table 5) with an average of 10 hours per course (see Table 6). The highest average of highfidelity simulation hours per course was in physical/health assessment, pharmacology, and
pathophysiology courses with an average of 19.18 hours representing 30.6% of all high-fidelity
simulation hours reported. The least number of hours per course was role-development courses,
which averaged 4.08 hours of high-fidelity simulation per course. (see Table 5). Total highfidelity simulation hours per program ranged from 2 to 170 hours with a mean of 36 (see Table
6).
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Table 5
High-Fidelity Simulation Hours per Course Theme
Theme

Frequency

Total simulation hours Avg simulation hours

3Ps

57

1093.25

19.18

General Clinical Experiences

42

401.00

9.55

FNP/Primary Health Care

53

370.50

6.99

Adult Gerontology

35

297.50

8.50

Women and Children

24

190.00

7.92

Diagnostics and Procedures

7

98.00

14.00

Mental Health

5

37.00

7.40

Role Development

6

24.50

4.08

24

187.00

7.79

104

873.50

8.40

Other
Course Number Only

Total
357
3572.25
10.00
Note. n=357. 3Ps = physical/health assessment, pharmacology, and pathophysiology, FNP = family nurse
practitioner.

Table 6
Average Number of High-Fidelity Simulation Hours per Course and per Program
Mean

Median

SD

Range

95% CI

Per course

10

6

11.81

0.5–84

8.78, 11.24

Per program

36

26

33.37

2–170

29.41, 42.72

Note. Per course n=357. Per program n=99.

The majority of courses (271, 68.6%) reported only using one type of high-fidelity
simulation and only 14 (3.5%) of the courses reported using all three types of high-fidelity
simulation in a course. SPs were used in 288 (72.9%) of all courses compared to computer-based
simulations used in 166 courses (42%) and HFMs used in 71 courses (18%). Although SPs were
the most common high-fidelity simulation modality used, in some course themes, physical/health
assessment, pharmacology, and pathophysiology, diagnostics and procedures, and mental health,
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SPs and computer-based high-fidelity simulation were used equally. (see Table 7) HFMs were
more likely to be used with another high-fidelity modality than alone; only 10 of 71 courses
(14.1%) reported solely using HFMs.

Table 7
Type of High-Fidelity Simulation Used per Course Theme
Theme

Frequency

HFM

SP

Computer-based

Unknown

3Ps
65
17
45
43
Diagnostics and Procedures
9
2
6
5
General Clinical Experiences
43
5
35
12
FNP/Primary Health Care
61
8
47
24
Adult Gerontology
35
6
20
15
Mental health
6
1
4
4
Women and Children
26
8
18
10
Role Development
6
0
6
0
Other
26
8
17
9
Course Number Only
118
16
90
44
Total
395
71
288
166
Note. n=395. HFM = high-fidelity manikin, SP = standardized patient, 3Ps = physical/health assessment,
pharmacology, and pathophysiology, FNP = family nurse practitioner.

0
0
1
1
0
0
0
0
0
6
8

Type of SPs used. Ninety programs reported the source of their SPs. The most common
source reported was professional SPs (59, 65.6%) followed by community volunteers (paid or
unpaid) (34, 37.8%), and undergraduate nursing students (26, 28.9%). One new category was
added to the type of SPs after analysis of the other-response answers: nursing and non-nursing
faculty, which was written in seven times. A full list of type of SPs used is located in Table 8.
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Table 8
Type of Standardized Patients Used (Select All That Apply)
Frequency Percentage of cases
Professional standardized patient

59

65.6

Community volunteers

34

37.8

Undergraduate nursing student volunteers

26

28.9

Community theater actors

15

16.7

Student theater actors

15

16.7

7

7.8

10

11.1

Faculty (nursing and non-nursing)
Other
Note. n=90.

Type of computer-based simulation used. Sixty-six programs reported the type of
computer-based simulation used in their FNP program. Of the 66 programs, 42 (63.6%) reported
they use Shadow Health. The next closest programs reported are I-Human at 14 (21.2%)
programs and avatars at 11 (16.7%) programs. Other responses included computerized task
trainers with a high-fidelity component such as OtoSim, OphthoSim, Pelvic Mentor, and
Mammacare. Types of computer-based simulation used are located in Table 9.
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Table 9
Type of Computer Simulation Used (Select All That Apply)
Frequency

Percentage of cases

Shadow Health

42

63.6

I-Human

14

21.2

Avatars

11

16.7

MedU

6

9.1

CD Rom

3

4.5

Internet-based virtual hospital

3

4.5

Second Life

1

1.5

13

19.7

Other
Note. n=66.

Simulation logistics. Programs were asked where they conduct their high-fidelity
simulations. A total of 121 programs responded to this question. Over half, 67 (55.4%), of
responding programs reported they used their school of nursing simulation center or learning
laboratories as the location of their high-fidelity simulations. After analysis of the other-response
questions two categories were added to the data: online/computer-based and none/NA. Although
23 or 19% of respondents reported not applicable, some of these may have online or computerbased locations because this was not an option to select in the survey (see Table 10).
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Table 10
Where High-Fidelity Simulations are Conducted (Select All That Apply)
Frequency Percentage of cases
School of Nursing simulation center/Learning laboratories

67

55.4

University interprofessional simulation center

26

21.5

None/na

23

19.0

Online/Computer based

8

6.6

Regional simulation center

4

3.3

Other

4

3.3

Missing cases

10

Note. n=121

Participants were asked if they used OSCE type scenarios, traditional clinical simulation
scenarios, both, or neither. A total of 118 participants answered this question and responses were
nearly equal with less than 5% difference between the four answers. The answer of neither had
the most responses at 33 (25.2%), followed by traditional clinical simulation scenarios at 30
(22.9%), then OSCE/OSCA at 28 (21.4%), and both at 27 responses (20.6%).
The average reported length of a high-fidelity simulation is 1.48 hours (SD = 1.72, CI =
1.15, 1.81). However, the data are positively skewed with a range of 0–8 hours (see Table 11). It
is unknown what respondents intended to report for the average length of a high-fidelity
simulation to be zero hours, but 15 programs did report these data. Of the programs, 47 (43.9%)
reported a high-fidelity simulation length of 30 minutes or less and 65 programs (60.75%)
reported a high-fidelity simulation length of 1 hour or less. Only 13 programs (12.15%) reported
high-fidelity simulation lengths between 4 and 8 hours. Length of debriefing sessions ranged
from 0 to 3 hours with a mean of 0.56 hours (see Table 5). Debriefing data was also positively
skewed, but only 5 programs (4.67%) reported debriefing sessions greater than 1 hour in length.
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Table 11
Average Length of High-Fidelity Simulation and Debrief in Hours
Mean

Median

SD

Range

95% CI

Simulation length

1.48

1.0

1.72

0–8

1.15, 1.81

Debriefing length

0.56

0.5

0.48

0–3

0.47, 0.65

Note. n=107.

Required simulation topics. Less than half (47.3%) of programs that use high-fidelity
simulation require simulation topics in the curriculum. The 53 programs that do have required
high-fidelity simulation topics in their curriculums reported 243 required topics. Topics reported
underwent content analysis by the student investigator, grouped by category, and reported in
Appendix B. The most common categories required are cardiac topics (40, 16.46%), genderspecific (30, 12.35%), and endocrine (22, 9.05%). The single most common topic among
programs was diabetes, which comprised 21 of the 22 topics in the endocrine category. Other
common topics were chest pain (cardiac or non-cardiac), hypertension, and women’s health at 14
programs each.
Amount of simulation. Participants were asked if they believed their program is using
the right amount of high-fidelity simulation or if they should be using more or less high-fidelity
simulation in their program. No programs reported they should be using less high-fidelity
simulation in their program. The majority of responding programs indicated they should be using
more high-fidelity simulation in their programs. Of the 117 programs who responded to this
survey question, 84 (71.8%) stated they should be using more high-fidelity simulation and 33
(28.2%) stated they are using the right amount of high-fidelity simulation. All 84 participants
who believe their program should be using more high-fidelity simulation answered the follow-up
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question of what the barriers are to increasing high-fidelity simulation. The most frequent
responses included not enough staff to run high-fidelity simulations (63.1% of cases) and
difficulty to schedule time in the simulation laboratory (60.7% of cases). After content analysis
of the other-response questions, two categories were added to the list: online programs/limited
face-to-face and cost/money. The list of barriers to increasing high-fidelity simulation appears in
Table 12.

Table 12
Barriers to Increasing High-Fidelity Simulation (Select All That Apply)
n

Percent of cases

Not enough staff to run simulation controls or oversee students

53

63.1

Difficult to schedule additional time in the simulation lab

51

60.7

More faculty need to be trained in writing scenarios

45

53.6

More faculty need to be trained in facilitating simulations

41

48.8

Faculty do not have enough time to write scenarios

39

46.4

More faculty need to be trained in debriefing

33

39.3

State Nurse Practice Act and/or rules/regulations

7

8.3

Online program/limited face-to-face

6

7.1

Cost/money

6

7.1

15

17.9

Other
Note. n=84.

Use of High-Fidelity Simulation in FNP Programs
Respondents were asked seven questions about how they use high-fidelity simulation in
their programs. These questions included how they use high-fidelity simulation, what type of
high-fidelity simulations they use, if high-fidelity simulation counts as clinical hours, how many
hours count as clinical hours, and the ratio of high-fidelity simulation hours to clinical hours.
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Participants were also asked an open-ended qualitative question on the perceived benefits to
using high-fidelity simulation in their programs.
How respondents use high-fidelity simulation. In responding programs, the primary
use (75.9% of cases) of high-fidelity simulation is student practice of skills, knowledge, and
abilities, followed by formative assessment (61.6% of cases). The lowest reported use of highfidelity simulation was as program/curriculum evaluation at only 20.5% of cases. A full list of
high-fidelity uses appears in Table 13.

Table 13
How High-Fidelity Simulation is Used in Family Nurse Practitioner Programs (Select All That
Apply)
n

Percent of cases

Practice of skills, knowledge, and abilities

85

75.9

Formative assessment

69

61.6

Summative assessment

58

51.8

Educational demonstration

36

32.1

Practice high-risk patient scenarios

34

30.4

Remediation of skills

34

30.4

High-stakes summative assessment

29

25.9

Program/curriculum evaluation

23

20.5

Not used/na

14

12.5

3

2.7

Other
Note. n=112.

According to NONPF, high-fidelity simulation can be used as clinical hours beyond the
500 hours of required traditional clinical hours (NONPF, 2010; NTF, 2008). However, state or
other regulatory bodies may have differing expectations. The majority of respondents who used
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high-fidelity simulations did not count them toward clinical hours. Of 68 programs (51.9%) that
used high-fidelity simulation, they did not count toward clinical hours; 37 programs (28.2%) did
count high-fidelity simulation toward clinical hours; seven programs (5.3%) that used highfidelity simulation did not state if they used it toward clinical hours; and 19 programs (14.5%)
did not use high-fidelity simulation. Of the 37 programs that reported they counted high-fidelity
simulations towards clinical hours, 33 reported the number of high-fidelity simulation hours
counted as clinical hours. The mean number of hours of high-fidelity simulation as clinical hours
was 36 with a range of 6–100 hours (SD = 26.44, CI = 26.63, 45.37; see Table 14). After the
removal of three outliers, the ratio for high-fidelity simulation to clinical hours average was that
1.16 hours of high-fidelity simulation equals 1 hour of clinical (SD = 0.374, CI = 1.02, 1.30; see
Table 14). Of the 31 responses (83.9%), 26 stated the ratio was 1 hour of high-fidelity simulation
to 1 hour of clinical.

Table 14
Number of High-Fidelity Simulation Hours Used as Clinical Hours and Ratio of High-Fidelity
Simulation to Clinical
Mean
Simulation as clinical
Ratio

Median

36.00

30

1.16

1

SD

Range

95% CI

26.44

6–100

26.63, 45.37

1–2

1.02, 1.30

.374

Note. Simulation as clinical n=33. Ratio n=31.

Participants were asked if there was no limit to the amount allowed, what would be the
maximum percentage of high-fidelity simulations in lieu of traditional clinical hours your FNP
program would use. Of the 117 respondents (16.2%), 19 stated they would use zero hours of
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high-fidelity simulation as clinical hours whereas 63 (53.9%) stated they would substitute 5–25%
of traditional clinical with high-fidelity simulation. No programs responded they would use 80–
100% of high-fidelity simulation in lieu of traditional clinical hours and only one program
(0.9%) stated they would substitute 75% of clinical hours with high-fidelity simulation (see
Table 15).

Table 15
Maximum Percentage of High-Fidelity Simulation Hours Used in Lieu of Traditional Clinical
%

n

Percent

0

19

16.2

5

6

5.1

10

17

14.5

15

13

11.1

20

14

12

25

13

11.1

30

19

16.2

35

3

2.6

40

2

1.7

45

3

2.6

50

6

5.1

55

0

0.0

60

1

0.9

65

0

0.0

70

0

0.0

75

1

0.9

80–100

0

0.0

Note. n=117.

Perceived benefits from using high-fidelity simulation. One question in the survey was
an open-ended question that asked participants about the perceived benefits of using high-fidelity
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simulation in their FNP program. A total of 120 participants saw this question and 84 (70%)
gave examples of perceived benefits. Of the 36 who did not provide an example, 22 left the
question blank, seven stated they did not use high-fidelity simulation, four reported high-fidelity
simulation activities but not benefits, two were unsure of the benefits, and one respondent simply
stated, “the benefits are endless!” The remaining 84 responses underwent qualitative analysis
with two coders until consensus was reached and the results were member checked with three
FNP faculty members for congruence.
The overarching theme that arose from the responses was that high-fidelity simulation
has a positive impact on preparedness. From this overarching theme, four main themes were
developed: effective teaching tool, facilitates role transition, evaluation of
student/cohort/program, and reduced preceptor burden (see figure 2). A full list of themes and
codes are available in Table 16. Each of these themes will be discussed below with codes and
exemplars.

Evaluation of
student /
cohort /
program

Facilitates
role transition

Effective
teaching tool
Positive
impact on
preparedness

Reduced
preceptor
burden

Figure 2. Perceived benefits of using high-fidelity simulation overarching theme and main
themes.
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Table 16
Perceived benefits of using high-fidelity simulation themes and codes
Theme
Effective teaching tool

Code
Safe and controlled environment
Student engagement
Special or high-risk low-frequency cases
Identify students at risk and remediation
Immediate feedback to students
Enhanced curriculum and learning
Links practice to didactics
Standardized experiences

Facilitates role transition

Clinical skill development
Critical thinking / clinical judgement development
Increased confidence / self-efficacy
Diagnostic reasoning
Improved outcomes

Evaluation of student / cohort / program

Objective formative and summative evaluation
Validate competency
Equal playing field
Individual student and cohort evaluation
Program evaluation
Competency benchmarks

Reduced preceptor burden

More prepared student
Teacher-facilitated evaluation
Augment clinical hours

Effective teaching tool. Of the 84 respondents, 43 (51.2%) indicated that high-fidelity
simulation is an effective teaching tool. Codes identified in this theme were: safe and controlled
environment, student engagement, special or high-risk low-frequency cases, identify students at
risk and remediation, immediate feedback to students, enhanced curriculum and learning, links
practice to didactics, and standardized experiences.
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One respondent replied that high-fidelity simulation “allows the students to practice
interacting with patients in a safe environment. It allows them more time to think things through
and help make better clinical decisions.” Providing students with a safe and controlled
environment where they can make mistakes and immediate corrective actions could be taken
with no risk to real patients was a benefit that occurred in 11 survey responses. Student
engagement also appeared 11 times in the responses where participants made statements such as
“students really enjoy this aspect of the program and are always asking for more time.” Student
engagement was also demonstrated through student preparation in that
the difference between the preparedness and quality of interaction for the FNP student
when using the SPs as opposed to their peers is significant. The students take it more
seriously, even though they are trained undergraduate students and not necessarily the
age the cases suggest.
In a similar comment, a participant indicated that students “prepare at a much higher level” when
high-fidelity simulations are approaching.
In 10 responses, participants stated that high-fidelity simulation allows programs to
provide special cases or high-risk low-frequency cases students may not encounter in the clinical
setting. In addition to providing more complex scenarios for students to experience, faculty use
high-fidelity simulation to identify students at risk and provide remediation when necessary
(eight responses). This concept also aligns with the perceived benefit of high-fidelity simulation
allowing for immediate feedback on performance of clinical skills, diagnostic reasoning, and
clinical judgment. One respondent stated the benefit of using high-fidelity simulation in their
FNP program was
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direct observation of students in a realistic clinical setting where feedback can be given in
real time from both faculty and the SPs; real clinical scenarios for remediation; allows for
inter-rater evaluation to address inter-rater reliability to assess students (especially for at
risk students).
Another participant remarked, “we are able to see student’s strengths and weaknesses allowing
us to tailor clinicals and support students who need it.” A third participant stated that in
observing students in high-fidelity simulation “it is readily apparent when a student is not getting
the appropriate clinical experience with a preceptor and we can intervene to get them a better
experience.”
The final codes found under the theme of effective teaching tool are enhanced curriculum
and learning (four responses), links practice to didactic (two responses), and standardized
experiences (two responses). Participants noted that high-fidelity simulation provides
“opportunity to facilitate synthesis of didactic content as it relates to psychosocial influences
affecting medical management” and “enhances learning, targets different learning style, provides
variety in course curriculum.” Respondents also maintained that students should be receiving an
equal educational experience as noted in comments made under the effective teaching tool and
evaluation of student/cohort/program theme discussed below. As one participant said, highfidelity simulation “provide[s] each student with the same standardized experience. Clinical
experiences can vary widely so this assures every student sees certain key clinical situations.”
Facilitates role transition. Of respondents, 31 (36.9%) discussed various aspects of
facilitating role transition as the benefits of high-fidelity simulation in their FNP program. Codes
identified from these comments are clinical-skill development, critical thinking/clinical judgment
development, increased confidence/self-efficacy, diagnostic reasoning, and improved outcomes.
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The most frequent comments under this theme were under the code of clinical-skill development
(17 responses). Respondents indicated that high-fidelity simulation allows students to “practice
and develop skills” and some respondents were specific about skills such as “delivering difficult
news, motivational interviewing,” “learn better ways to communicate,” and “additional time in
assessment and dealing with dying.” Along with building clinical skills, respondents stated that
high-fidelity simulation helps develop critical thinking/clinical judgment (eight responses). One
participant stated,
The simulations that I’ve introduced and run have been well received by students; many
say that this style of learning is good for them, and I believe the activity and, in
particular, the debrief are valuable for helping develop critical thinking skills.
Another participant said, “increased exposure to real life scenarios and development of advanced
critical thinking, diagnosis, and evaluation.”
Participants stated that using high-fidelity simulation increases a student’s selfconfidence/self-efficacy (six responses). Having increased confidence can improve performance
in the clinical setting. As one participant stated, “students are able to gain comfort and
confidence prior to interacting with patients in real setting.” Another participant indicated highfidelity “simulation offers students an opportunity to gain confidence in their knowledge and
skills and allows faculty to assess student strengths and challenges.” A third participant remarked
that although scary due to the high-stakes nature of this program, the FNP students “appreciate
getting to perform skills and become more comfortable in the clinical setting.”
The fourth code under the theme of facilitates role transition is diagnostic reasoning (five
responses). Diagnostic reasoning is the ability to formulate differential diagnoses and determine
a final diagnosis for the patient that leads to an appropriate treatment plan. Some respondents
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stated that high-fidelity simulation helped students develop or practice diagnostic reasoning,
whereas two participants comments that high-fidelity simulation allows faculty “to identify
diagnostic reasoning gaps based on [history and physical examination]” and it provides the
“opportunity to illuminate process of diagnostic reasoning and common errors therein.”
The final code under the theme of facilitates role transition is improved outcomes (four
responses). Three participants were not specific in their answers, providing statements such as
“student outcomes are much improved,” whereas one participant indicated that the benefit of
high-fidelity simulation is “improved preparation for clinical practice and improved board
certification scores specific to health assessment.” Further development of this code may be
inferred from some answers from the evaluation theme and more prepared student code under the
theme of reduced preceptor burden.
Evaluation of student/cohort/program. Thirty respondents (35.7%) provided statements
addressing evaluation as a benefit of using high-fidelity simulation in their program. Codes that
rose from these comments are objective formative and summative evaluation, validate
competency, equal playing field, individual student and cohort evaluation, program evaluation,
and competency benchmarks. Most comments on evaluation addressed the codes of objective
formative and summative evaluation (11 responses), validate competency (nine responses), and
equal playing field (six responses). Participants saw high-fidelity evaluation as beneficial to
“provid[ing] the faculty with a more objective means to evaluate clinical competency.” As one
participant put it, “real time evaluation of patient interactions, skills, diagnosis and management
with debriefing provides instant feedback to students for formative evaluations. With the
utilization of standard scenarios, students can be evaluated on a ‘level playing field.’” Another
said, “it helps ensure students are prepared and able to safely evaluate patients. There is not
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always a good patient to evaluate the student with during live site visits. OSCE helps evaluate
the student’s skills.” Participants believed that high-fidelity simulations are “fair effective
evaluations on student’s clinical abilities” and that high-fidelity simulation “evaluation is an
equal scenario of the field.” Not only are evaluations more fair between students, high-fidelity
simulation also ensures programs are producing good quality novice FNPs at the end of their
program. Three respondents echoed this notion. One participant stated, “we can assure a more
consistency skill set in our graduates by using simulation (e.g. all students have the potential to
graduate with experience in a particular set of clinical scenarios).” Another participant said,
“program can verify that all graduates can care for commonly seen patients.” A third respondent
remarked that “the benefit of high-quality simulation and OSCE practice, allows faculty to
ensure that all students have the minimum competency required.”
These consistent skill sets and standardized assessments also assist programs in
evaluating individual students and their cohorts (four responses), program evaluation (three
responses), and benchmarks (two responses). Providing each individual student an evaluation of
their skills, knowledge, and abilities is important for individual development, but some programs
also use high-fidelity simulation to evaluate within and across cohorts, providing a bigger picture
of cohort and curricular performance. For individual student evaluations, one participant stated,
“we use simulation to ensure students are progressing as expected and that they are moving
through the RIME at the expected rate (Reporter, Interpreter, manager, Educator).” Another
participant commented, “using the same case with all students enables us to see where there
might be program or teaching deficits, as well as, comparison between student progression.”
These individual and cohort evaluations can also be used in program evaluation as one
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respondent noted: “If everyone doesn’t know something or can’t put info correctly in subjective
and objective slots then that is a program problem.”
Decreased preceptor burden. Twenty-six programs (31%) made comments regarding
reduced preceptor burden. Codes in this section include more prepared student, teacherfacilitated evaluation, and augment clinical hours. Tied for the most common code with clinical
skill development at 17 responses was more prepared student. The prepared student makes
clinical experiences more effective and, as one participant put it, “a large amount of simulation
reduces the stress and strain on preceptors to do [on-the-job training] to get students up-tospeed.” Some programs use high-fidelity simulation as a preparation tool prior to students
starting clinical rotations. One participant stated, high-fidelity simulation “provides more in
depth and clinical rich environment for students to practice prior to entering their clinical stage.”
A second respondent echoed a similar statement: “Students would have the ability to practice
patient scenarios prior to actual clinical hours hence better preparing them for clinical rotations.”
In some programs, high-fidelity simulations have impacted clinical performance, as one program
respondent shared: “We pay community members to have their health history and physical
assessment. Preceptors in subsequent courses report that our students are better prepared in this
area than other students.”
Decreased preceptor burden also includes teacher-facilitated evaluation (five responses).
Teacher-facilitated evaluations “allows faculty direct observation of student clinical
competencies, … prepares students for clinical experiences, increases student confidence and
self-efficacy.” Teacher-facilitated evaluations are also a direct form of evaluation from a faculty
member rather than an indirect form through preceptor evaluations; subject, objective,
assessment, and plan notes; or journaling. One respondent stated, “preceptors are often not direct
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in their assessment of student performance—this is another way to evaluate that.” Another
program respondent stated that a benefit of high-fidelity simulation is that it is a “better
assessment of student progress and performance.”
Program respondents also saw high-fidelity simulation benefits in augmenting clinical
hours (four responses). Programs can find it difficult to obtain enough clinical hours for their
students or enough of the right kind of clinical experiences for their students. High-fidelity
simulation is “able to off-load some of the barriers for placing students in an extremely tight
preceptor environment,” as one participant stated. Another participant said, “due to the problem
of students securing clinical sites and preceptors, the faculty has augmented learning about
various conditions and disorders with simulation.” Some programs have even been able to
decrease the number of clinical hours requested to preceptors. One program respondent shared,
“Shadow health has allowed us to reduce our need for preceptors by 60 hours per student. We
also give them some time for their SP experience (4 hours) towards the total hours (60) for
simulation.” Programs have seen that having more prepared students, being able to augment
clinical hours, and provide teacher-facilitated evaluations has reduced preceptor burden, making
clinical experiences more efficient and, as one participant stated, that due to using high-fidelity
simulation, “preceptor feedback is excellent.”
Summary
A total of 131 FNP programs participated in this study. More than 85% of participants
reported using one or more types of high-fidelity simulation in their program. Of the programs
using high-fidelity simulation, the average number of courses using high-fidelity simulation was
three with the most common course reported being advanced health/physical assessment. SPs are
the most common type of high-fidelity simulation being used in 72.9% of all courses reported.

58

Shadow Health was the most common computer-based simulation reported by 63.6% of the 66
programs that use computer-based simulation. The most common category of high-fidelity
simulation topic required by programs are cardiac topics, yet the most common individual topic
required was diabetes management.
Participants reported a range from 2 to 170 hours of total high-fidelity simulation per
program. Only 28.2% of participants reported using high-fidelity simulation toward clinical
hours with a mean of 36 and range of 6 to 100 hours. However, 53.9% of respondents stated they
would use 5 to 25% of traditional clinical hours with high-fidelity simulation, if allowed. No
programs reported they should be using less high-fidelity simulation and 71.8% believed they
should be using more high-fidelity simulation. The most reported barrier to increasing highfidelity simulation was not enough staff to run simulation controls or oversee students. The
majority of programs use high-fidelity simulation to provide a way for students to practice skills,
knowledge, and abilities and to provide formative and summative assessment. Perceived benefits
from using high-fidelity simulation developed into an overarching theme of positive impact on
preparedness with four themes of effective teaching tool, facilitates role transition, evaluation of
student/cohort/program, and reduced preceptor burden. In the next section, Chapter 5, is the
discussion of the study, including the nonresponse-bias analysis, limitations, and implications for
future research.
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Chapter 5
Discussion
This chapter presents a brief summary and discussion of the study, nonrespondent-bias
analysis, limitations of the study, lessons learned, and recommendations for future research.
Summary of the Study
Overview of the problem. NP programs grew approximately 60% between 2012 and
2016 (AANP, 2018; U.S. Department of Health and Human Services, 2013). This growth has led
to a shortage of appropriate clinical sites and increased competition for quality clinical sites
(Cook, 2012; Barber & Schuessler, 2018; Fulton et al., 2017; Gardenier, 2014; Giddens et al.,
2014; U.S. Department of Health and Human Services, 2013). Undergraduate programs face
similar situations. However, the NCSBN conducted a rigorous study showing that programs
could substitute up to 50% of clinical time with high-fidelity simulation with no effect on
readiness for practice (Hayden et al., 2014). As a result of that study, some accrediting agencies
started allowing clinical hours to be substituted for clinical hours. A lack of literature supports
high-fidelity simulation as a substitute for traditional clinical hours for NP students (Gardenier,
2014; NONPF, 2010; NTF, 2008) and the prevalence, use, and quality of simulation activities is
largely unknown. FNP programs comprised almost 60% of all accredited primary-care NP
programs in 2015 (AACN, 2015). However, only 45 articles were found describing the use of
high-fidelity simulation in an FNP program, and those articles, published since 2014, represented
only 17 of the 387 FNP programs in the United States.
Purpose statement and research questions. The purpose of this study was to examine
the prevalence and use of high-fidelity simulation in FNP programs in the United States during
the 2017–2018 academic year. This study investigated the following research questions:
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1. What high fidelity simulation activities are FNP programs conducting around the
United States?
2. How do FNP programs use high-fidelity simulation around the United States?
Review of methods. This study used a descriptive survey-research methodology to
describe the current prevalence and use of high-fidelity simulation in FNP programs in the
United States. The survey was developed by modifying the 2010 and 2017 NCSBN simulation
surveys for undergraduate programs to meet the needs and characteristics of FNP programs.
Content validity was confirmed by an expert panel and piloted by four programs. The finalized
survey consisted of 12 primary questions, six contingency questions, and five programcharacteristics questions. After institutional review board approval, a personalized recruitment
e-mail was sent to the person identified as the dean, associate dean, director, chair, or coordinator
of the school’s FNP program. The survey was distributed from August 2, 2018 to October 6,
2018, managed through Qualtrics software. A total of three reminder e-mails were sent to
nonrespondents and the student investigator attempted to contact 206 (66.2% of nonrespondents)
programs by phone to encourage participation, obtain alternative contact information, or address
barriers.
Data analysis was aided by SPSS version 24 and Excel software. Categorical variables
were reported using frequencies and percentages; continuous variables reported mean, median,
range, standard deviation, and 95% confidence interval. Other-specify responses were evaluated
based on content analysis and the coding procedure outlined in Ruel et al. (2016). The one
qualitative open-ended question underwent qualitative analysis with two coders and
trustworthiness of the analysis was attempted to achieve credibility, dependability, and
confirmability through investigator triangulation, member checking, and audit trails (as in
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Korstjens & Moser, 2018). An overarching theme, four main themes, and codes were reported
with exemplars for the qualitative data.
Discussion of findings. A total of 131 FNP programs participated in this study, a 34.7%
response rate. More than 85% of participants reported using one or more types of high-fidelity
simulation in their program. The average number of courses using high-fidelity simulation was
three with the most common course reported being advanced health/physical assessment.
Programs reported an average of 10 hours of high-fidelity simulation per course and 36 hours in
the program with a range from 2 to 170 hours. SPs are the most common type of high-fidelity
simulation being used in 72.9% of all courses reported. Shadow Health was the most common
computer-based simulation reported by 63.6% of the 66 programs that use computer-based
simulation. The average length of a high-fidelity simulation is 1.48 hours with an average
debriefing time of 0.56 hours. The most common category of high-fidelity simulation topic
required by programs are cardiac topics, yet the most common individual topic required was
diabetes management.
No programs reported they should be using less high-fidelity simulation and 71.8%
believed they should be using more high-fidelity simulation. The most reported barrier to
increasing high-fidelity simulation was not having enough staff to run simulation controls or
oversee students. The majority of programs use high-fidelity simulation to help students practice
skills, knowledge, and abilities and to conduct formative and summative assessment. Only 28.2%
of participants reporting using high-fidelity simulation toward clinical hours with a mean of 36
and range of 6 to 100 hours. However, 53.9% of respondents stated they would substitute 5 to
25% of traditional clinical hours with high-fidelity simulation, if allowed. Perceived benefits
from using high-fidelity simulation developed into an overarching theme of positive impact on
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preparedness with four subthemes of effective teaching tool, facilitates role transition, evaluation
of student/cohort/program, and reduced preceptor burden.
Nonrespondent Bias Analysis
Of the 377 FNP programs in the United States as of 2015, 131 (34.7%) responded to the
survey, leaving 246 (65.3%) FNP programs as nonresponders. Due to the response rate being
less than 50%, a nonrespondent bias analysis was conducted and a Type 2 error may need to be
considered, limiting the generalizability of the results to all FNP programs. This study may
include voluntary-response bias.
The topic of the survey is a very salient topic for those programs that are using highfidelity simulation or would like to use high-fidelity simulation. Programs that are not using
simulation may be less likely to answer this survey so their data is unknown. The survey title
may have prevented programs that do not use high-fidelity simulation from even opening the
survey, as it was geared toward programs that use high-fidelity simulation. The student
researcher also learned that the language used might have been an issue in attracting respondents.
The title specifies the use of high-fidelity simulation. Through several e-mail communications
and through phone recruitment, the student researcher learned that some programs assumed the
survey was only considering the use of HFMs. When the student investigator clarified that highfidelity simulation included manikins, SPs, and computer-based simulations, potential
respondents indicated they would consider participating.
The survey did not include a specific question for programs to identify if they are not
using high-fidelity simulation in their program. Not using high-fidelity simulation in programs
was indicated by leaving certain questions blank, aligned with the directions. In this study,
85.5% of participants reported the use of high-fidelity simulation in their programs. In a newly
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published survey on simulation use in North American advanced-practice nursing programs, Nye
et al. (2019) noted that voluntary-response bias related to a salient topic was a potential issue in
their study, which showed that 98% of respondents used simulation in their programs.
Further nonresponse bias was analyzed using known program-characteristics data for
FNP programs according to self-report and program characteristics data available in the AACN
list of FNP programs as of 2015. Program-characteristics data were entered as weighted cases
into SPSS version 24 and a cross tabulation and chi-square analysis was conducted. U.S. region,
institution type, and percentage of instruction online showed no statistically significant
differences between groups. Geographic location was statistically significant at p = .007 between
respondents and nonrespondents. More than 50% of rural programs responded to the survey
compared to 33% of urban programs and 29% of suburban programs. Degree offered also was
statistically significant at p = .05. A higher percentage of programs that offer DNP degrees
responded (42%) compared to those offering MSN (32%) and postgraduate certificates (32%).
However, because programs could offer more than one degree option with an FNP concentration,
more detailed data and further analysis is needed to know if the number of respondents versus
nonrespondents is truly statistically significantly different based on what degree options they
offer. Comparisons of program-characteristics data between groups appears in Table 17.
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Table 17
Nonresponse Bias Analysis by Institution Location, Type, Degree Offered, and Percent Online
Program characteristics data

Respondents

Nonrespondents

p
.198

U.S. region

South

48

93

West

25

31

Midwest

37

35

Northeast

21

57
.007

Geographic location

Urban

72

145

Suburban

32

78

Rural

27

23
.108

Institution type

Public

80

129

Private

51

117

131

246

Total

.050
Degree offered

MSN

102

217

DNP

70

96

Postgraduate certificate

74

159

246

472

Total*

.069
Percent online

0–25%

43

53

26–50%

19

56

51–99%

52

83

100%

15

28

129

220

Total**

Note. *programs my offer more than one degree type, **2 respondents and 26 nonrespondents have unknown
percent of online instruction, MSN = Master of Science in Nursing, DNP = Doctor of Nursing Practice.

This nonrespondent-bias analysis has some limitations including timing of survey, e-mail
spam blockers, and reliance on availability of a single representative in a program. The
limitations to the nonrespondent-bias analysis also are limitations to the study overall and are
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discussed in the next section. Despite limitations to the analysis of nonresponse bias, it must be
considered that nonresponse bias exists in some form of this data after reviewing voluntaryresponse bias regarding the salience of the topic, language barriers, and statistical analysis of
known program-characteristics data showing statistically significant differences between groups
for geographic location and degree offered. Based on the analysis, a Type 2 error should be
considered and generalizability of the results to all FNP programs is limited without further
study.
Limitations
Limitations of this study include timing, reliance on the availability of a single
representative in a program, e-mail spam filters, not including all current FNP programs, bias
toward programs using high-fidelity simulation, and language barriers. The limitations of timing
of the survey, e-mail spam blockers, and reliance on the availability of a single representative in
a program also affect the nonrepondent-bias analysis as well.
This survey was distributed and open from August 2, 2018 to October 6, 2018. The
timing of the survey may have affected response rates due to school calendars, vacations of
survey respondents, and responsibilities at the end or beginning of the semester. The survey was
also sent to a single representative in the program and answering of the survey depended on the
availability of that single person. Although some contact information was changed based on
feedback, investigation of program websites, and phone recruitment, the survey still depended on
collecting data from a single person who was willing and available to respond. During the phonerecruitment phase, when potential respondents did answer the phone, they were very positive
about wanting to participate, but it was common to hear comments about it being a busy time,
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leading to e-mails getting buried or forgotten, a time of transition with staff, and a constant influx
of surveys in their inboxes.
It is also unknown how many potential respondents never saw the recruitment e-mails
due to e-mail spam blockers. Qualtrics was used to distribute the survey to potential participants
and did so in a mail-merge method to all 377 programs. During the phase of the survey when
recruitment phone calls were occurring, two potential respondents had not yet seen prior
recruitment e-mails. They were interested in participating and stated that the e-mail had gone to
their junk mail. Although the student investigator had inquired about spam filters catching
Qualtrics e-mails to Qualtrics technical support, other users of Qualtrics and mass mailings stated
that some spam filters might not have caught that it was sent by Qualtrics but that it was sent to
many people, which triggered the e-mail going to spam. The student investigator had no way to
know how many nonrespondents to this survey never even saw the recruitment e-mails sent
through Qualtrics software.
As of January 2019, the AANP updated their website with a more current list of AANC
accredited programs offering an FNP degree as of 2017. This study used the list as of 2015 and
found that one program no longer existed, three programs no longer offered the FNP degree, and
after comparing with the 2017 list, 32 programs were accredited between 2015 and 2017 that
were not included in the survey.
After reviewing the results, the student investigator realized that more attention should
have been paid to those programs that do not use high-fidelity simulation. The student
investigator used the same directions as the NCSBN study to indicate programs that do not use
high-fidelity simulation rather than asking them a question outright. The survey asked programs
that did not use high-fidelity simulation to leave certain questions blank. If a direct question had
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been asked, the student investigator could have had those participants bypass irrelevant questions
and could have asked a few direct questions to gain more robust information on these programs
such as specific barriers to their programs and if they intended to incorporate high-fidelity
simulation in the future. By being less biased toward those programs that do not use high-fidelity
simulation, the study may have yielded a better, less voluntary-biased sample.
During recruitment and after reviewing the results of the survey, it was clear that a
simulation language-barrier exists. Through several e-mail communications and through phone
recruitment, the student researcher learned that some programs assumed the survey was only
considering the use of HFMs. In the planning phase of this study it was determined a consistent
use of the term high-fidelity simulation was needed throughout the survey to prevent low- and
moderate-fidelity activities from being included. Though definitions were supplied at the start of
the survey, the title of the survey used the term high-fidelity simulation, which could have been
an automatic barrier to investigating further. In addition, the recruitment materials did not
include the definitions or clarification of the term; these were only included once the respondent
agreed to participate in the survey. During phone recruitment, three potential recruits who
answered their phones stated they do not use HFMs or high-fidelity simulation, but when asked
if they use SPs or computer-based sim such as Shadow Health, all three stated they used one or
both of those. After these comments, the student investigator did include the definition of highfidelity simulation in voicemail messages to address this barrier, but called only 66.2% of
nonrespondents, due to lack of time. Definitions were supplied at the beginning of the survey,
but some later survey responses continued to indicate a knowledge deficit of what high-fidelity
simulation included with comments such as “we do not use high-fidelity. We only use
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standardized patient and computer.” With the existence of this language barrier, measuring the
true prevalence of high-fidelity simulation use can be difficult.
Lessons Learned: Findings Related to the Literature
No direct literature considered the prevalence and use of high-fidelity simulation in FNP
programs. Only two studies investigated the use of simulation in advanced-practice nursing
programs, but both included all advanced-practice nursing specialties. During the NONPF (2013)
special meeting, 49% of participants supported substituting simulation as clinical hours. In a
newly published study, 77% of primary-care NP program respondents supported simulation as a
substitute for clinical hours (Nye et al., 2019). In this study, participants were not asked if they
support substituting clinical hours with high-fidelity simulation; rather, they were asked how
much they would substitute: 83.8% of respondents reported they would substitute 5 to 75% of
the required traditional clinical hours with high-fidelity simulation if there were no restrictions.
The most common course reported in this study and the Nye et al. (2019) is advanced
health/physical assessment. However, a discrepancy exists in the reported frequencies: in this
study only 52.7% of programs used high-fidelity simulation in advanced health/physical
assessment, whereas in the Nye et al. (2019) study, 91% of respondents used simulation. This
discrepancy is likely due to the notion that this study specified the use of high-fidelity simulation
whereas the Nye et al. study included all levels and forms of simulation. In the literature review,
half of the articles that specified the course were for advanced-health-assessment courses and the
other half were for clinical-themed courses. Although the percentages from this study are not
congruent with a half the programs using each format, it is still congruent that advanced
health/physical assessment was the most common individual course that used high-fidelity
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simulation. However, when all clinically themed courses are combined, they outnumbered
advanced health/physical assessments 268 to 60.
In this study, programs that used high-fidelity simulation reported an average of 36 highfidelity simulation hours per program with a range of 2 to 170 hours. In contrast, Nye et al.
(2019) reported a simulation range of 0 to 101 hours with 46% of primary-care programs using 1
to 20 hours. The types of high-fidelity simulation reported in this study were HFMs, SPs, and
computer-based simulations. SPs were used in 72.9% of all courses compared to computer-based
simulations, which were used in 42% and HFMs, which were used in 18%. Nye et al. reported
that 68% of programs used SPs, 47% used HFMs, and 45% used computer-based simulations.
Nye et al. had a much higher percentage of use of HFMs than emerged in this study, but their
respondents included nurse anesthetist, midwifery, and acute care NP programs, which may be
more likely to use HFMs as a teaching tool because the location of practice is more hospitalbased for these specialties and some skills and scenarios would be difficult to portray with SPs:
intubation difficulties and shoulder dystocia during birth. In the literature review, the proportion
of articles use SP simulation was 77.8% and HFMs was 13.3%, which are similar percentages to
those of courses reported by participants. The literature, however, did not reflect a similar use of
computer-based simulations. Only two of the 45 articles in the literature review used computerbased simulation. One of them used Shadow Health (Bryant et al., 2015) and the other used
Second Life in a simulated pediatrics clinic (Cook, 2012). In this study, 42 programs used
Shadow Health whereas only one program used Second Life. This outcome could reflect a shift
over time to different simulation products; alternatively, programs may not be writing papers on
the use of computer-based simulations in FNP programs.
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Participants were asked if they used OSCE-type scenarios, traditional clinical simulation
scenarios, both, or neither. In the literature, when specified, half used OSCE-type scenarios and
half used traditional clinical simulation scenarios. This outcome was reflected similarly with
responses gained from this survey in equal use of both types of simulation scenarios: 23% used
traditional clinical simulation scenarios, 21.4% used OSCE, and 20.6% used both.
The most common topics mentioned in the literature were interprofessional care,
cardiology, breaking bad news, and telehealth. In this study, diabetes management was the most
common specific topic and cardiac was the most common category. Delivering bad news,
interprofessional communication, teamwork, and telehealth were all put in the communication
theme, tied for the seventh most reported topics. Papers that included the topics of delivering bad
news, interprofessional communication, and telehealth were the focus of the paper as these are
current topics in the FNP realm. The authors shared how they are incorporating these topics into
the curriculum. Conversely, when the topic of the simulation was not the focus of the paper,
authors tended to use commonly seen diagnoses such as cardiology topics, diabetes, or urinarytract infections. Emerging topics may be seen as more publishable and thus seen in higher
proportion than actually integrated commonly in curriculums.
The most common barrier to increasing high-fidelity simulation in this study was lack of
staffing to run simulation controls or oversee students (53 programs) followed closely by
difficulty scheduling laboratory time (51 programs). In Nye et al. (2019), the researchers
inquired about barriers to using simulation in advanced-practice nursing education. Although
simulation staff and difficulty scheduling laboratory time came in fifth and sixth, respectively,
the number of programs that reported those answers was similar to this study: 52 and 50
programs, respectively (Nye et al., 2019). Nye et al. included several barriers in their survey that
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were not considered in this survey and several in this study were not reported in the Nye et al.
study. Issues of faculty workload, course-release time, lack of availability of SPs, curriculum
integration, poorly maintained equipment, and lack of support for simulation (Nye et al., 2019)
are all valid potential barriers programs face. Barriers to using and increasing high-fidelity
simulation warrants further investigation and future research, as these are issues that need to be
addressed for programs to use high-fidelity simulation. Simulation is a useful tool, but barriers
can prevent programs that wish to use high-fidelity simulation from doing so: simulation
programs may become unsustainable, and those using simulation may not be able to provide
high-quality simulation or follow best practices due to barriers faced.
Nye et al. (2019) reported that the use of simulation in 80% of participating advancedpractice nursing programs was for formative evaluation, 62% used simulation for summative
assessment, and 45% used simulation for high-stakes testing. In this study, only 61.9% of
respondents used high-fidelity simulation as formative assessment, 51.8% for summative
assessment, and 25.9% for high-stakes testing. These results are 10 to 20% lower than Nye et al.,
but those researchers were surveying the use of all types of simulation and were not specific to
just FNP programs, which may account for the difference in percentages. In the literature review
conducted for this survey, more than 75% of the articles discussed high-fidelity simulation as a
teaching modality to allow students to practice skills and provide formative feedback. This
outcome is quite reflective of the results of this survey, reporting the use of high-fidelity
simulation to practice skills, knowledge, and abilities in 75.9% of programs and formative
assessment in 61.6% of programs.
The perceived benefits of using high-fidelity research in programs yielded four themes:
effective teaching tool, facilitates role transition, evaluation of student/cohort/program, and
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reduced preceptor burden. The overarching theme was that high-fidelity simulation has a positive
impact on preparedness. The responses given to this question varied but were also highly
reflective of what was seen in the literature review, especially when giving rationales for why the
high-fidelity simulation activity was being created or integrated into the curriculum. More than
75% of the FNP high-fidelity simulation literature is about high-fidelity simulation being used as
an effective teaching modality. The literature states that what actually occurs in clinical settings
can be highly variable and could affect learning opportunities and evaluation opportunities.
Clinical-learning opportunities are often referenced as “learning by chance” or “random
opportunity” (Coppa et al., 2019; Gardenier, 2014; LeFlore & Thomas, 2016). Students at
clinical sites may see a very small and select patient population or range of diseases, which fails
to contribute to completion of a variety of FNP competencies (Fulton et al., 2017; Hallas et al.,
2012; LeFlore & Thomas, 2016).
During instructor site visits to evaluate clinical performance, it is again up to chance that
the appropriate types, acuity, and numbers of patients seen that day enables successful evaluation
of a student at their appropriate learning level (Clark, 2015; Miller, Wilbur, Montgomery, et al.,
1998; Stroud et al., 1999). The responses to the qualitative question make it clear that a benefit of
using high-fidelity simulation in FNP programs can reduce “learning by chance” by providing
standardized experiences for all students, providing opportunities for objective formative and
summative assessments that level the playing field for all students, and make evaluations and
expectations of students consistent within and across cohorts.
Implications for Future Research
This study attempted to describe the prevalence and use of high-fidelity simulation in
FNP programs across the United States. Future research can use this study as a springboard to
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further investigate various aspects of high-fidelity simulation use in FNP programs. Ideally,
future research will continue to replicate the NCSBN simulation study by conducting a
longitudinal study investigating if substitution of clinical hours with high-quality, high-fidelity
simulation affects readiness for practice. Such a study would require the coordination of multiple
sites, professional organizations, and state and national accrediting bodies.
Another area for future research is further exploration of barriers to using high-fidelity
simulation or increasing high-fidelity simulation. Barriers included in this survey and those
included in the Nye et al. (2019) study had little overlap. Additionally, simulation surveys may
be biased toward programs that use simulation; barriers that affect those that do not use
simulation are not well represented. These barriers could be addressed through possible grant
funding, educational development by simulation professional organizations, NONPF, and
AANP.
Using high-fidelity simulation at the course level also needs to be explored. Participants
were asked only programmatic questions in this survey. Future research studies could survey
FNP faculty directly and ask about specific aspects of their training, workload, and support,
querying if they developed their own scenario or were provided one, and exploring the grading
criteria or rubric to discern if it was tested for interrater reliability and validity.
Other opportunities for future research include the following:
 Developing multisite studies testing the same scenarios and grading rubrics and
student outcomes on knowledge, skills, and abilities.
 Telehealth is becoming a very common practice in primary-care clinics. Further
research on implementing high-fidelity simulation in telehealth may be helpful in
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advancing this topic and may be an opportunity for online programs to use more highfidelity simulation in their programs.
 Research could aim to discern if the type, amount, or quality of simulation is affected
or influenced by program characteristics such as geographic location, size of
programs, public versus private, and universities with other interprofessional health
programs versus universities with only nursing programs. In this study, 50% of all
programs in rural areas participated. This led to wondering if this participation related
to chance or if rural programs find using high-fidelity simulation in their programs
more salient, due to their location and potential difficulty of finding clinical sites.
Chapter Summary
This chapter presented a brief summary and discussion of the study, nonrespondent-bias
analysis, limitations of the study, lessons learned, and recommendations for future research. This
study built on the NCSBN simulation survey and addressed gaps in the literature pertaining to
the prevalence and use of high-fidelity simulation in FNP programs. A total of 131 FNP
programs responded to this survey, of which, 112 used high-fidelity simulation in at least one
course in their program. This survey described, in robust detail, various aspects of high-fidelity
simulation use for these 112 programs from a programmatic viewpoint.
No previous simulation survey has focused specifically on FNP programs. Results from
this study may help focus future discussions on high-fidelity simulation and research studies,
which in turn may influence curricular changes and changes in regulating agencies at the
professional, educational, and state-governance levels. Advancing the state of the science with
high-fidelity simulation use in FNP programs could improve quality of programs by
standardizing evaluations, skill sets, and clinical exposure to ensure quality of student learning
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prior to graduation. Also, results could yield creative solutions to addressing clinical site and
preceptor shortages without sacrificing quality of programs or decreasing enrollments.
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Appendix A: Courses Using High-Fidelity Simulation
Table A1
Courses Using High-Fidelity Simulation
Theme

Course name

Frequency

3Ps
Advanced health/physical assessment

59

Advanced pathophysiology

2

Advanced pharmacology

1

Advanced health assessment II

1

Health promotion in primary care

2

Diagnostic reasoning/diagnosis & management

6

Diagnosis and management II

1

Primary care diagnostic and therapeutic procedures

1

Primary health care skills laboratory

1

Diagnostics and Procedures

General Clinical Experiences
Clinical Practicum

15

Clinical Practicum II

11

Clinical Practicum III

10

Clinical Practicum IV

3

Clinical Practicum V

1

Culminating Experience

1

Intensive Practicum

1

FNP clinical residency

1

FNP/Primary Health Care
FNP/primary health care I

24

FNP/primary health care II

18

FNP/primary health care III

13

FNP/primary health care IV

5

FNP/primary health care V

1
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Theme

Course name

Frequency

Adult Gerontology
Adult-Gero I

6

Adult-Gero II

1

Adult health I

13

Adult health II

5

Adult health III

1

Geriatrics

6

Adult-Gero nurse practitioner practicum I

1

Adult-Gero nurse practitioner practicum I

1

Adult-Gero nurse practitioner practicum I

1

Psych mental health

4

Psychiatric mental health nurse practitioner practicum I

1

Psychiatric mental health nurse practitioner practicum II

1

Mental Health

Women and Children
Pediatrics I

12

Pediatrics II

1

Women’s health

4

Maternal child

9

Concepts/Foundations of independent practice

2

Nurse practitioner role I

1

Nurse practitioner role II

1

Nurse practitioner role III

1

Transition to practice

1

Role Development
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Theme

Course name

Frequency

Other
Advanced practice palliative care elective

1

Advanced technologies

1

CNL Practicum I

1

CNL Practicum II

1

Community health

2

Focused /special / vulnerable populations

3

Fundamentals of nursing

2

Integration

1

Interprofessional education simulation

1

Management of acute and common conditions

3

Management of chronic conditions

1

Management of complex conditions

2

Medical surgical

3

Military contingency medicine / Bushmaster

1

Simulation and field experience for the APRN

1

Summer intensive

1

Team-based clinical decision making

1

Course Number Only
Course number given, not name

118

Total
395
Note. 3Ps = physical/health assessment, physiology, and pathophysiology, FNP = family nurse practitioner, CNL =
clinical nurse leader.
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Appendix B: Required High-Fidelity Simulation Topics by Category
Table B1
Required High-Fidelity Simulation Topics by Category
Required topic
Cardiac

Count
40

Anemia

2

Arrhythmia

1

cardiac

4

Chest pain (cardiac or non-cardiac)

14

CHF

2

HTN

14

Hyperlipidemia

3

Communication

15
Delivering Bad News

1

Effective Communication

1

negotiating conversations with preceptors

1

Interprofessional Communication

3

patient communication

1

patient who has challenging communication style

1

patient with racist attitudes

1

Teamwork / Team Communication

2

Telehealth

2

Utilizing the EHR with patients

1

Medication Reconciliation

1

Endocrine

22
Diabetes

21

hypothyroidism

1

Gender Specific

30
Male GU

5

LGBTQ

4

Women’s Health

14

vaginal d/c

1

Abnormal Pap/STI

1

ectopic pregnancy

1

Family Planning

2

sexual abuse

1

STI exposure, human trafficking

1

80

Required topic
General Assessment Skills

Count
16

Annual visit / full assessment

5

Comprehensive history & physical

7

prioritization

1

SBIRT

1

geriatric assessment

1

Shadow Health various topics

1

GI/Nutrition

4
cholethiasis

1

GI system complaint

1

Nutrition

1

Obesity

1

GU

7
Kidney Disease

1

UTI

6

HEENT

9
HEENT complaint

4

Otitis Media

3

red eye--corneal abrasion

1

sinusitis

1

Mental Health

8
depression

4

Mental Health conditions

3

somatic concerns--underlying depression and IPV

1

Musculoskeletal

6
Musculoskeletal conditions

2

Orthopedic common ankle sprain

1

Osteoporosis

1

post-op hip/ortho

1

mobility management

1

Neurological

7
Bacterial Meningitis

1

cognition management

1

CVA

1

Dementia

1

Neurology

2

Parkinson

1
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Required topic
Pain

Count
26

Abdominal Pain

7

ankle pain

1

Back pain

3

Headache

7

opioid abuse / opioid seeking

2

Knee Pain

2

Pain Management / chronic pain

3

Flank Pain

1

Pediatrics

15
Abscess, pediatric

1

Care of a child in an abusive household

1

Well Child

2

Pediatric 2 month visit

1

Pediatric Asthma

2

Pediatric Viral URI

1

Peds

2

Peds respiratory management

1

newborn assessment

1

parent-child encounter

1

Sports Physical

2

Procedures

3
Suturing

2

Casting

1

Respiratory

17
Asthma

4

Bronchitis

1

COPD

5

Cough

4

pneumonia

2

respiratory system complaint

1
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Required topic
Other

Count
14

Chronic Care Management of Multiple Chronic Conditions

3

End of Life

3

fatigue

3

infection management

1

Roles and Responsibilities

1

Scarlet Fever

1

Tobacco cessation

1

Values and Ethics

1

Nonanswers

4
all of our sims are required for all of our students

1

Array

2

Every course has their topics, varies, all required.

1

Note. GI = gastrointestinal, GU = genitourinary, HEENT = head, eyes, ears, nose, and throat, CHF = congestive
heart failure, HTN = hypertension, LGBTQ = lesbian, gay, bisexual, transsexual, and queer, d/c = dilation and
curettage, STI = sexually transmitted infection, SBIRT = screening, brief intervention, and referral to treatment, UTI
= urinary tract infection, IPV = intimate partner violence, CVA = cerebrovascular accident, URI = upper respiratory
infection, COPD = chronic obstructive pulmonary disease.
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